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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 


1B. Aqueous Solutions and 
Suspensions 


CONDUCTANCE: A COLLECTIVE MEASURE 
OF DISSOLVED IONS, 

oo ical Survey, Menlo Park, CA. 

IN: Water Analysis, Academic Press, Orlando, FL. 
1982, Volume 1: Inorganic Species, Part 1. p 137- 
161, 7 fig, 28 ref. 


Descriptors: *Conductance, *Physical properties, 
*Chemical properties, *Conductivity, * ific 
conductivity, Dissolved solids, Natural waters, Sa- 
linity, Ions, Irrigation water, Trace elements, Phy- 
siochemical properties. 


The physical basis for electrical conductance in 
aqueous solutions, the influence of solute concen- 
trations and related factors on conductance, and 
the ways in which these influences are evaluated 
are examined. The specific conductance of a sub- 
stance is the conductance over 1 cm of a segment 
of the material having a cross-sectional area of 1 sq 
cm. The equivalent conductance of a solute is the 
conductance of one gram of the material dissolved 
in water. Major factors affecting limiting equiva- 
lent conductances include ionic size, charge and 
speed. Increased temperatures bring about in- 
creased ion movement. Conductivity cells usually 
have platinum electrodes. Compensations that can 
be made for temperature effects, and types of 
measuring instruments are described. Conductivity 
values are related to salinity and have been used to 
evaluate the usability of water for irrigation or 
other purposes or the need for correcting undesir- 
pe pr levels in soils. = conductivity of 
nai waters varies considerably depending upon 
dissolved solids content. Conductivity measure- 
ments may also be applied to the calculation of 
total ionic concentrations in equivalents per liter, 
imati ioni pmo 3 of solutions, and 
the estimation & the gravimetric dissolved solute 
concentration. iger-PTT) 
W86-02261 os 


2. WATER CYCLE 
2A. General 


WATER RESOURCES AND EFFECTS OF DE- 
VELOPMENT IN HERNANDO COUNTY, 


FLORIDA, 
— Survey, Tampa, FL. Water Resources 
iV 


J. D. Fretwell. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
-- Report 84-4320, 1985. 83 p, 33 fig, 7 tab, 61 


Descriptors: *Groundwater, *Water supply, Water 
quality, *Saltwater intrusion, Karst Floridan aqui- 
er system, Hernando County, *Florida. 


demand will cause about a 1 percent reduction in 
flow from Weeki Wachee Springs, but little 
change in lake levels or saltwater intrusion will 
occur if the projected additional supplies are devel- 
uae inland from the coast. (USGS) 


HABITAT SUITABILITY INDEX MODELS: 
REGRESSION MODELS BASED ON HARVEST 
OF COOLWATER AND COLDWATER FISHES 
IN RESERVO! 


Fish and Wildlife Service, Fayetteville, AR. Na- 
tional Reservoir Research Pro; x 

L.R.A and W. M. Bivin. 

Available from the National Technical Information 
Service, Spri lid, VA 22161 as PB83-147348, 
Price codes: A03 in paper copy, A01 in microfiche. 
—— FWS/OBS-82/10.25, September 1982. 38 
p, | fig, 5 tab, 14 ref, 4 append. 


Descriptors: *Habitat, *Fisheries, *Reservoir fish- 
eries, *Mathematical models, *Fish harvest, Reser- 
voirs, Fish, Lake fisheries, Regression analysis, 
Models, Model studies. 


Habitat suitability index models were developed 
for selected coolwater and coldwater fishes in res- 
ervoirs. The models were based on estimates of 
harvest and were designed for use in existing and 
proposed coolwater and coldwater reservoirs in 
the contiguous United States. The analysis of reser- 
voir harvest data consisted of development of mul- 
tiple regression equations to predict harvest of 
selected fishes; conversion of these values to indi- 
ces of habitat suitability; and exploration of dis- 
criminant analysis as an alternate quantitative ap- 
proach. The feasibility of classifying reservoirs on 
Sais, tan gusitctinn eoengsouanhindlin eeel oo 
P group mem ip on 
environmental pre S rt fh of a reservoir was 
also tested with discriminant analysis. The multiple 
regression equations presented herein are easily 
programmed to permit users to input environmen- 
tal data and receive harvest and cumulative fre- 
p maf values as output. The use of environmental 
factors to predict harvest in coolwater and cold- 
water reservoirs may remain relatively imprecise. 
Discriminant analysis did not produce precise clas- 
sification schemes in reservoirs. Quantitative meth- 
ods for identifying appropriate levels of harvest 
t and tested before the procedure 
is abandoned. (Geiger-PTT) 
W86-01985 


GROUNDWATER MANAGEMENT STRATEGY 
FOR MICHIGAN GROUNDWATER MODEL- 
ING: SELECTION, TESTING AND USE, 
Michigan br of Natural Resources, Lansing. 
a ~ bibliographic entry see Field 2F. 


RAINFALL-RUNOFF RELATIONSHIPS AND 
ASSESSMENT OF COON 
,» ANOKA COUNTY, 


MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 

sources Div. 

A. D. Arntson, and L. H. Tornes. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

— Report 84-4013, 1985. 97 p, 17 fig, 17 tab, 
2 ref. 


County, Minnesota. Da 

March 1979 to November 1980 at three continu- 
ously recording rainfall sites, five continuously re- 
a streamflow sites, and seven creststage 
sites. Hydrograph analyses = larger peak 


flows, shorter times to peak, shorter duration 


of high flows in streains draining urban areas than 
in streams draining rural areas. Constrictions at 
roadways resulted in attenuation of hydrograph 
peaks. 2 urten, areas, Eight storme produced 19 

ydrographs suitable for simulation with the HEC- 
1 model program. -optimization tech- 
niques were used to produce synthetic hydro- 
graphs that closely resemble observed hydro- 
graphs. Linear regression was used to relate rain- 
Ps and greg gan conditions in -—_ of 

¢ subbasins to HEC-1 input parameters, resulti 
in generalized models that satisfactorily anh 1 
of 19 observed hydrographs. Water quality was 
determined from 1 bottom-material and 14 water 
samples from each of 4 sites. Results showed that 
urban runoff carried the highest areally adjusted 
loads of several metals, chloride, dissolved solids, 
and suspended sediment. The highest areally ad- 
justed loads of most nutrients were found in main- 
stem — of streams in rural areas. (USGS) 
'W86-02370 


APPLICATION OF THE U.S. GEOLOGICAL 

SURVEY’S PRECIPITATION-RUNOFF MOD- 

ELING SYSTEM TO THE PRAIRIE DOG 

CREEK BASIN, SOUTHEASTERN MONTANA, 

— Survey, Helena, MT. Water Resources 
iV. 


L. E. Cary. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

— Report 84-4178, 1984. 98 p, 16 fig, 30 tab, 
ref. 


Descriptors: *Parametric hydrology, Hydrologic 
models, Model Studies, Model testing, *Rainfall- 
Runoff relationships, *Semiarid lands, Prairie Dog 
Creek basin, Tongue River basin, *Montana. 


The U.S. Geological Survey’s precipitation-runoff 
modeling system was tested using 2 year’s data for 
the daily mode and 17 storms for the storm mode 
from a basin in southeastern Montana. Two hydro- 
logic response unit delineations were studied. The 
more complex delineation did not provide superior 
results. In this application, the optimum numbers 
of hydrologic response units were 16 and 18 for 
the two alternatives. The first alternative with 16 
units was modified to facilitate interfacing with the 
storm mode. A parameter subset was defined for 
the daily mode using sensitivity analysis. Follow- 
ing optimization, the simulated hydrographs be 
TOXi the observed hydrograph during the 
first year, a year of large snowfall. More runoff 
was simulated than observed during the second 
year. There was reasonable correspondence be- 
tween the observed snowpack and the simulated 
snowpack the first season but poor the second. 
More soil moisture was withdrawn than was indi- 
cated by soil moisture observations. Optimization 
of parameters in the storm mode resulted in much 
larger values than originally estimated, commonly 
larger than publi values of the Green and 
Ampt parameters. Following optimization, vari- 
able results were obtained. The results obtained are 
robably related to inadequate representation of 
Coola infiltration characteristics and to precipita- 
tion variability. (USGS) 
W86-02390 


CALIBRATION PROCEDURE FOR A DAILY 
FLOW MODEL OF SMALL WATERSHEDS 
WITH SNOWMELT RUNOFF IN THE GREEN 
RIVER COAL REGION OF COLORADO, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. M. Norris, and R. S. Parker. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4263, 1985. 32 p, 18 fig, 8 tab, 10 
ref. 3 


Descriptors: *Model studies, *Snowmelt, *Calibra- 
tions, Soil water, *Runoff prediction, *Colorado, 
*Precipitation-Runoff Modeling System. 


A calibration procedure was developed for the 
U.S. Geological Survey’s Precipitation-Runoff 
Modeling System for watersheds in which snow- 
melt is major contributor to runoff. The mode! 
uses daily values of air temperature and precipita- 


» 





Field 2—WATER CYCLE 
Group 2A—General 


input and the output is mean daily dis- 
oe. The procedure appears sufficient to cali- 
both streamflow volume and the timing of 
pone gaily discharge if other model parameters are 
reasonably estimated. Model structure and sensitiv- 
ity analysis suggest that one of the most important 
parameters is the available water-holding capacity 
of the soil (SMAX). eter 
through a series of iterations, the calibration proce- 
dure minimizes the error between observed and 
— — aie pele The calibration sug- 
gests that single parameter SMAX may be 
sufficient Ayes poe both the volumes a the 
timing of runoff, assuming other model parameters 
- adequately estimated. Additional optimization 
sensitive to timing does not — 
: improve prediction. This indicates that 
were estimated accurately prior to cali- 
ion. Further investigation is needed on more 
watersheds to determine SMAX’s ability to cali- 
brate volume and timing with a constant set of 
other model parameter values. (USGS) 
W86-02403 


2B. Precipitation 


SCPP DATA COLLECTION AND ANALYSIS 
FOR THE PERIOD 1 JANUARY 1979 
THROUGH 30 SEPTEMBER 1984: VOLUME 
ONE - EXECUTIVE SUMMARY, 

A herics, Inc., Fresno, CA. 

Final Report, September 1984. 35 p, 1 fig. 9-07-85- 
0020. 


remy *Weather modification, *Precipita- 
. *Data collections, Orographic precipitation, 

ae prem Meteorologi data collections, 
Chood physica, Cloud seeding, *Sierra Cooperative 
Pilot Project, Sierra Nevada Mountains, Measur- 
ing instruments, Snow, Ice, *California. 


This volume (1 of 3) briefly summarizes all weath- 
er modification data collection and analysis tasks 
performed Atmospherics Incorporated during 
tember "1984 
within the Sierra Cooperative Pilot Project. The 
major categories of work included the installation, 
operation, and maintenance of, plus data collection 
and analysis from (1) a network of precipitation 
gages, @) und-based instrumentation for the 
supercooled liquid water, (3) a net- 
work of aban meteorological stations, (4) a fixed 
pee mane rs (5) snow and high-volume air 
samplers and (6) NCAR Ice Nucleus counters. 
Summaries of work ‘ormed during the six sea- 
sons of field activities, including data bs puro 
data processing, instrument calibration, 
tenance and anlaysis efforts, are presented. 
(Author) 
W86-01984 


by 
the period i January 1979 ae 


THUDERSTORMS: A SOCIAL, SCIENTIFTI 
AND TECHNOLOGICAL DOCUMENTARY. 
VOLUME 3: STR AND TECH- 
NIQUES FOR THUNDERSTORM OBSERVA- 
TION AND ANALYSIS. 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
Available from the National Technical Information 
Service, S — VA 22161 as PB83-146076, 
Price codes: A copy, AOl in microfiche. 
April 1982. Halted ty win Kessler. 313 p. 


Descriptors: *Thunderstorms, *Radar, *Data ac- 
—_ ition, *Satellite technology, *Meteorological 

ta collections, Storms, Tornadoes, Rainstorms, 
Photogrammetry, Hail, Networks, Acoustics, Data 
collections, Weather data collections, Instrumenta- 
tion, Networks. 


This third and last volume of a comprehensive 
documentation of thunderstorms presents tools and 
techniques for acquisition and analysis of data on 
thunderstorms. Topics covered include: station 
networks for storm observation, tornado intercep- 
tion with mobile teams, observations from instru- 
mented aircraft, photo etry of thunder- 
storms, storm acoustics, infrasound from thunder- 
storms, sferics and other electrical techniques for 
storm investigations, observation and measurement 


-d hailfall, and the use of satellite observations. An 
dix to the chapter on measuring storm rain- 

fal is included which provides mathematical equa- 

tions to adjust for various biases caused by receiv- 

ers, rainfall, attenuation, clouds and atmospheric 

gases. (Geiger-PTT) 

'W86-02003 


STATION NETWORKS FOR STORM OBSER- 
VATION, 

National Weather Service, Sterling, VA. Test and 
Evaluation Div. 

For primary bibliographic entry see Field 7B. 
W86-02004 


OBSERVATIONS FROM INSTRUMENTED 
AIRCRAFT 


National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Weather Modification Program 
Office. 

For primary bibliographic entry see Field 7B. 
W86-02005 


OBSERVATION AND MEASUREMENT OF 
HAILFALL, 

National Center for Atmospheric Research, Boul- 
der, CO. Convective Storms Div. 

For primary bibliographic entry see Field 7B. 
W86-02007 


QUALITY AND QUANTITY OF URBAN 
RUNOFF AND ATMOSPHERIC DEPOSITION 
IN URBAN AREAS OF SALT LAKE COUNTY, 
UTAH, 1980-1981, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W86-02346 


FLOODS OF APRIL 18, 1983 ON ST. THOMAS 
AND ST. JOHN, U.S. VIRGIN ISLANDS, 
Geological Survey, San Juan, PR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W86-02362 


2D. Evaporation and Transpiration 


APPLICATION OF A PLANT-ENVIRONMENT 
MODEL TO PROBLEMS IN IRRIGATION, 
Nebraska Univ., Lincoln. Dept. of Agronomy. 

For primary bibliographic entry see Field 3F. 
W86-02128 


INSTRUMENTATION FOR MEASURING 
LAKE AND RESERVOIR EVAPORATION BY 
THE ENERGY-BUDGET AND MASS-TRANS- 
FER METHODS, 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W86-02379 


2E. Streamflow and Runoff 


WATER-RESOURCES pet ago 4 
THE U.S. GEOLOGICAL SURVEY IN WY! 
MING, FISCAL YEAR 1984, 

ae. — Cheyenne, WY. Water Re- 
sources Di 

For primary bibliographic entry see Field 7B. 
W86-0192 


EVALUATION OF THE SURFACE-WATER 
DATA NETWORK, SUWANNEE RIVER BASIN, 
FLORIDA, 1982, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
W86-01936 


HYDROLOGY OF AREA 11, EASTERN COAL 
PROVINCE, OHIO, KENTUCKY, AND WEST 
VIRGINIA, 

peng Me Survey, Columbus, OH. Water Re- 
sources Di 

D. K. Roth, and S. C. Coo; 

Available from OFSS, SGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-233, 1984. 66 p, 45 fig, 4 tab, 73 
ref. 


Descriptors: *Coal Mines, *Environmental Effects, 
Mine ge, Water Quality, Erosion, Sedimen- 
tation, *Eastern Coal Province, *Ohio, Sentech, 
West Virginia. 


The Eastern Coal Province is divided into 24 
separate hydrologic reporting areas. The division 
is based on hydrologic factors, location, size, and 
mining activity. Area 11 of the Eastern Coal Prov- 
ince comprises 3,190 square miles of southeastern 
Ohio, northeastern Kentucky, and western Virgin- 
ia. Except for the wide, flat flood plain —- 
Ohio River, it consists mainly of f rolling ost 
of the area is forested. Precipitation in the area 
ranges from 39 inches per year in the north to 45 
inches per year in the south. Coal seams 1 to 4 feet 
thick are found in rocks of Pennsylvanian age that 
crop out in Area 11. Surface mining of coal is 
concentrated in the Ohio part; surface mines are 
scattered throughout the Kentucky part, and there 
are no known mines in the West Virginia part. 
Most of the streams that drain less than 100 square 
miles normally approach zero flow from late June 
through October. The average value of the 50- 
percent daily duration flow on eight sta- 
tions) is 0. 37 cubic feet per second juare mile. 
The 2-year flood-peak magnitude on seven 
stations) ranges from 10.8 to 138 cubic feet per 
saul Gs 4.5 dette Sat pescleteed for steunertaie 
is cubic feet square mile. 
ine pil of some ink serena senaed tan 34 OER. 
The median pH at mined sites was 5.4 whereas the 
median pH at unmined sites was 7.3. Dissolved 
iron concentrations ranged from 0 to 150,000 mi- 
crograms per liter; medians were 893 micrograms 
per liter at mined sites and 90 micrograms per liter 
at unmined sites. Sulfate concentrations 
from 9.8 to 2,100 milli per liter; medians 
were 203 milligrams per liter at mined sites and 50 
milligrams per liter at unmined sites. Although 
water wells in alluvium along the Ohio River 
produce up to 1,500 gallons per minute, bedrock 
wells throughout most of Area 11 typically yield 
only 1 or 2 gallons per minute. Chemical analyses 
of ground water indicate that bicarbonate is ‘the 
major anion in Area 11; calcium and sodium are 
the major cations. (U: SGS) 
W86-01937 


EFFECTS OF URBANIZATION OF THREE 
PONDS IN MIDDLETON, WISCONSIN, 
pe eg Survey, Madison, WI. Water Re- 


urces Div. 
For pet pari bibliographic entry see Field 4C. 
W86-01949 


jn ge aged eth RAINFALL-RUNOFF DATA 
FOR THE FEDERAL 
LAKEWOOD, »TEFFERSON COUNTY, COLO- 


Geological Survey, Lakewood, CO. Water Re- 
sources Di' 

R.D. p tell and J. E. Veenhuis. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
—— 1984. 67 p, 11 fig, 7 tab, 24 


Descriptors: *Storm runoff, *Streamflow, Water 
t, *Rainfall- runoff relations, a. 
Flow discharge, Th 


An investigation was made to monitor the storm 
runoff in McIn Gulch basin to determine the 
rainfall-runoff c . Results may now be 
used to evaluate the effects of future development 





on storm runoff from the Denver Federal Center, 
which is a in the McIntyre Gulch basin in 
Lakewood, CO. Rainfall and runoff data were 
collected at t streamflow ——— and — 
auxiliary rainfall stations in ljacent to the 
Denver Federal Center. The outflow peak dis- 
charges from McIntyre Gulch in the Denver Fed- 
eral Center were higher than the inflow peak dis- 
tt of the storms by an average of 38 
ww peak discharges for it of the 
storms were lower by an average of 12 percent. 
The study demonstrated that runoff varies with 
he ney ae of a BP cnet for a relatively small 
a of McIntyre Gulch outflow 
ie ae aed ederal Center were 27 percent 
greater than the inflow for all storms, but only 15 
ae greater for evenly distributed storms. 
ff from the Denver Federal Center increased 
storm-runoff volumes in McIntyre Gulch by an 
average of 46 percent. Proper management of 
ee ee eee 
—_ t proposed improvements to the existing 
canal cae ba rr peak flows at their 

present levels (USGS) 


DETERMINATION OF REAERATION COEF- 
FICIENTS FOR OHIO 


N STREAMS, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 


J. Hren. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
—_ Report 84-4139, 1984. 25 p, 1 fig, 3 tab, 10 


pcg eae *Aeration, *Ohio, Streams, *Reaera- 
Regression analysis, Tracers, *Reaeration co- 
efficients, Hydrocarbon tracers. 


August 1982 to determine the 
ients for the individual reaches 
i that could be 


COST-EFFECTIVENESS OF THE U.S. GEO- 
ae SURVEY STREAM-GAGING PRO- 


IN ARKANSAS, 

Geclngicel Server, Linte Rock, AR. Weter Re- 
F Seay wneioeestie Field 7A 

‘or entry see . 
Wse0196l” 


COMPILATION Mr DATA COLLECTED AND 


sources Div. 
For pri bibliographic entry see Field 5B. 
W8601965. 


pa appa ata ROUTING IN THE SCHO- 
HARIE CREEK 
Survey, Albany, NY. Water Resources 


Available from OFSS, USGS Box 25425 a 
wood, CO 80225. USGS Water-Resources In 
gations Report 84-4054, 1983. 20 p 4 fig, 3 tab, 7 


ref. 


*Flood re aon Forecasting, 
"Modal Studies, 


Historic Flood, Hydro ae 
*New York, Schoharie Creek, HEC- HEC-1 model. 
model of the upper Schoharie 


ew York, was developed and used 

to simulate high flows af the inet of the Bleahetay 
Gilboa Reservoir. The flows from Schoharie 
ee een Seal See 
SS ee ee ows from the six 
minor basins downstream, combined and 
routed along the 9.7 mile ote of the Schoharie 
Creek between Prattsville and the reservoir inlet. 
Data ey five historic floods were used for model 
calibration and four for verification. The accuracy 
of the model as measured by the difference be- 
tween simulated and observed total flow volumes, 
is within 14 it. Results indicate that inflows 
to the Blenheim-Gilboa Reservoir can be predicted 
Mnorical flo 2 hours in advance. One of the 
historical floods was chosen for additional model 
testing to assess a hypothetical real-time model 
aj copliantlen: Total erwehenis errors ranged from 
.2 percent to -9.2 percent. Alternative methods 
of hydrolo Lccigraal for model input are 
presented for use in the event that forms 

of rr data are wanvelidhie. (USGS) 

W86-01968 


A oe 


ASSESSMENT OF WATER RESOURCES AT 

FORT CARSON MILITARY RESERVATION 

NEAR COLORADO SPRINGS, COLORADO, 

Li ga Survey, Pueblo, CO. Water Resources 
iV. 


G. J. Leonard. 

Available from OFSS, USGS Box 25425 Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

ey 7 Report 83-4270, 1984. 124 p, 21 fig, 18 tab, 
2 ref. 


Descriptors: *Surface water, *Groundwater, 
*Water quality, *Colorado, El Paso County, Fort 
Carson Military reservation, Arkansas River 
Valley, Front Range Urban Corridor, Water 
supply, Data collections. 


area, where locally available water supplies are 
limited and strictly administered. Fort Carson pur- 
chases about 3,400 acre-feet of treated water annu- 


water per year upstream 
saslpehiand duaiemereater sapgiie. The uses 
flow is unevenly distributed in time and conse- 


uently not le as a large or sole source of 
paring Serine poemeny tae > from alluvial and 
aquife ith than 


D. C. Midgley, and 


Robertson. 
No. 10/81; Part 2 (Appendices), March 
1982. 331 p. 


i :  *Surface- water _ relations, 
Descriptors s ground be 
popo River, Olifants River, South Africa, Data 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


collections, Computer programs, Runoff, Reser- 
voirs, Frequency analysis, Sediment Rainfall, 
Streamflow, Benpuschon, Meteorological data col- 
lection, Synthetic hydrology, Wa eds, Hydrol- 
ogy, Flow duration, Land use, Precipitation. 


= appendices = _ 1 — the foll 
formation on the Limpopo-Olifants system o 
South Africa: (A) hydrometeorol 

fall, streamflow, evaporation), (B) 

tion, afforestation, reservoirs), (C) 

tertiary catachments, (D) synthetic hydrology, ) 
quaternary subcatchments, (F) storage require- 
ments (flow duration-frequency plots, hydrological 
zones, evaporation loss, sediment Mrs and ( 
wendites guide to computer programs. ( Coser PET) 


SURFACE WATER RESOURCES OF SOUTH 
AFRICA; VOLUME IV: DRAINAGE REGIONS 
fd THE WESTERN CAP: 

niversi' 


E, 
ity of the Witwatersrand, Johannesburg 
oe Africa). Hydrological Research Unit. 
Pitman, D. J. Potgieter, B. J. Middleton, 
wed D. C. Mid; 


idgley. 
oy No 13/81: Part 2(Appendices), May 1982. 


Descriptors: *Hydrologic data, *Surface waters, 
Surface-groundwater relations, *Groundwater, 
*Data processing, Rivers, *South Africa, Data col- 
lections, Computer pro Runoff, Reservoirs, 
Frequency analysis, ent yield, Rainfall, 
Streamflow, Detation & Meteorological data col- 
lection, Synthetic hydrology, Wai eds, Hydrol- 
ogy, Flow duration, Land use, Precipitation. 


The appendixes to Part 1 contain the followin; 
information on the Western Cape region of Sou’ 
Africa: (A) hydrometeorological data (rainfall, 
streamflow, evaporation), (B) land use (irrigation, 
afforestation, reservoirs), (C) breakdown of terti- 
ary catchments, (D) synthetic hydrology, (E) qua- 
ternary subcatchments, (F) storage requirements 
(flow duration-frequency plots, hydrological 
zones, evaporation loss, sediment yield), and (G) 
users guide to computer programs. (Cassar-PTT) 
W86-01997 


MAGNITUDE AND FREQUENCY OF FLOOD 
VOLUMES FOR URBAN WATERSHEDS IN 
LEON COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

M. A. Franklin. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4233, 1984. 20 p, 2 fig, 5 tab, 32 
ref. 


Descriptors: *Regression analysis, *Flood recur- 
rence interval, *Rainfall-runoff, *Unit hydrograph, 
Data collections, *Leon County, *Florida. 


Techniques are provided for estimating runoff 
magnitudes for urban-flow streams in Leon 
County, Florida, for recurrence intervals of 2, 5, 
10, 28) 50, 100, and 500 years. Synthetic runoff 
using a calibrated 
lumped-parameter evap- 
oration data from Mile, Florida, and long-term 
unit rainfall records from _Thomasville-Coolidge, 
and Pensacola, Florida. The synthetic 
volumes were used to develop station 
runoff- y relations which were used in 
multiple em re analyses to derive re- 
equations relating runoff to basin ‘character. 
istics. The significant basin c was im- 
pervious ares. The average standard error of re- 
was + or - 16 percent for all recurrence 
intervals except the 2-year, + or - 18 percent and 
the 500- on pe 17 percent. (USGS) 
W86-02354 


FLOODS OF APRIL 18, 1983 ON ST. THOMAS 
AND ST. JOHN, U.S. VIRGIN 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 


R. E. Curtis. 
Available from OFSS, USGS, Box 25425 Lake- 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4184, 1984. 12 p, 6 fig, 1 tab, 4 
ref. 


megs — eh *Flood flow, Flood frequency, Peak 
flow, = Excess rainfall, Flood 

pa hn A irgin Islands, *St. Thomas, *St. 
con 


The U.S. Virgin Islands of St. Thomas and St. 
John experienced the most intense rainfall event in 
recorded history on April 18, 1983. Rainfall inten- 
sities of 2.5 inches per hour, and more than 16 
inches in 18 hours were recorded. Almost instanta- 
neous runoff caused widespread flood near the 
coastlines of both islands. Parts of Charlotte 
Amalie in St. Thomas were inundated with 4 feet 
or more of mud and flood water. Harry S. Truman 
Airport was flooded for 2 days with 2 to 3 feet of 
ponded water. On St. John, rural areas near 
Guinea Gut, Fish Bay, and Coral Bay were flood- 
ed. (USGS) 


Ww 362 


GEOLOGIC AND HYDROLOGIC DATA COL- 
LECTED DURING 1976-1984 AT THE SHEF- 
FIELD LOW-LEVEL RADIOACTIVE-WASTE 
DISPOSAL SITE a ADJACENT AREAS, 


SHEFFIELE, ILLINO 
— Survey, Urbs, IL. Water Resources 


is B Foster, G. Garklavs, and G. W. Mackey. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Open-File Report "83-926, 
1984. 261 p, 2 fig, 9 tab, 7 ref. 


Descriptors: *Groundwater, *Geology, *Glacial 
soils, *Radioactive wastes, Waste disposal sites, 
*Iilinois, Bureau County, Sheffield, Water quality. 


Hydrogeologic studies were conducted at the low- 
level radioactive-waste disposal site near Sheffield, 
Illinois, from 1976-1984. Data in this report include 
water levels in wells, lake stages, inorganic, organ- 

ic, and radiometric chemical analyses of ground 
and surface water, hydraulic conductivities of gla- 
cial materials, grain-size distribution, clay and car- 

bonate mineralogy, and cation exchange capacities 
of the glacial materials. Also included are results of 
petrographic analyses, physical measurements of 
wells, rey oe aa and lithology of cores collected 
from test wi and horizontal coordinates of 
wells. (USGS) 

W86-02372 


HYDROLOGY OF PRAIRIE DOG CREEK 
VALLEY, NORTON DAM TO STATE LINE, 
S. 


NORTH-CENTRAL KAN: 


‘AS, 
Geological Survey, Garden City, KS. Water Re- 
sources Div. 
L. E. Stullken. 
Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
a Report 84-4162, 1985. 49 p, 11 fig, 2 tab, 17 
ref. 


Descriptors: Hydrology, Steady-state model, 
Groundwater flow, Recharge, Discharge, Base 
flow, *Hydrogeology, Surface-groundwater rela- 
tionships, Model studies, *Prairie Dog Creek 
Valley, *Kansas. 


Development of water resources has been a ma 
factor in the economy of Prairie Dog Creek v ~ 
in north-central Kansas. Releases from Norton res- 
ervoir to the Almena Irrigation District av - 
6,900 acre-feet per year during 1967-76. 
number of irrigation wells increased from 4 to 147 
during 1947-78. Ground water in the valley is 
derived mostly from the alluvial aquifer. The ef- 
fects of irrigation on the aquifer are indicated by 
water-level changes. The water in storage in- 
creased from 130,000 to 136,000 acre-feet during 
1947-78 due to recharge from surface-water i irriga- 
tion. A steady-state model of the aquifer prior to 
irrigation (1947) indicated that most recharge was 
from precipitation (88 percent) and most discharge 
was to streams (54 percent) and evapotranspiration 
(26 percent). Althongh aquifer storage increased in 
this area, storage nog * decreased in other 
areas of western soon, Bmmy GS) 


W86-02377 


PHASE I SUMMARY AND PHASE II PLAN 
FOR COMPARING REGULATED — UN- 
REGULATED STREAMFLOW THE 
YAKIMA RIVER AT UNION GAP, WASHING. 


TON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4A. 
W86-02378 


GAZATTEER OF Se ae CHARAC- 
TERISTICS OF STREAMS MASSACHU- 
SETTS--MERRIMACK RIVER BASIN, 

Geological Survey, Boston, MA. Water Resources 


Div 
For. rimary bibliographic entry see Field 7C. 
W86-02381 


TIME OF TRAVEL, WATER QUALITY, AND 


RIVER WITHIN 
NATIONAL RECREATION AREA, 


Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W86-02389 


APPLICATION OF THE U.S. GEOLOGICAL 
SURVEY’S PRECIPITATION-RUNOFF MOD- 


Geological Survey, Helena, MT. Water Resources 
Div. 

For primary bibliographic entry see Field 2A. 
W86-02390 


SELECTED HYDROLOGIC DATA FOR THE 
SOUTH PLATTE RIVER THROUGH DENVER, 
COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W86-02391 


SURFACE-WATER INFLOW TO PUGET 
SOUND, WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W86-02395 


CALIBRATION PROCEDURE FOR A DAILY 
FLOW MODEL OF SMALL WATERSHEDS 
WITH SNOWMELT RUNOFF IN THE GREEN 
RIVER COAL REGION OF COLORADO, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W86-02403 


WATER RESOURCES OF THE COTTON- 

WOOD WASH WATERSHED, UTE MOUN- 

TAIN, UTE INDIAN RESERVATION, SOUTH- 

WESTERN COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 

sources Div. 

A. L. Geldon. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

- Report 85-4027, 1985. 56 p, 13 fig, 10 tab, 
ref. 


Descriptors: Watersheds, Intermittent streams, 
*Alluvial aquifers, *Springs, *Water supply, 
*Water quality, Hydrologic Caitest, <Gueundear. 
er-surface water relations, *Colorado, Montezuma 
County, *Four Corners area, Ute Mountain, Ute 
Indian Reservation, Towaoc, Cottonwood Wash, 
Sleeping Ute Mountain. 


Cottonwood Wash, near Towaoc, Colorado, is a 
16-square-mile watershed with an estimated aver- 


age annual precipitation influx of 14,600 acre-feet. 
‘ost of this water is consumed by evapotranspira- 
tion. Except for snowmelt in the spring months 
and infrequent rain storms, all flow in the wash is 
from springs issuing from talus, block rubble, allu- 
vium, colluvium, and Mancos Shale. Flow is great- 
est during the spring months when the ground is 
saturated from snowmelt and least during the early 
fall when many springs cease flowin, a. Most of the 
water in the wash upstream from Towaoc is di- 
verted to Cottonwood Reservoir. Springs in the 
wash downstream from Towaoc are distributary. 
Most of the water from these springs, however, 
seeps back into the alluvium. One of these springs 
supplies about 19 acre-feet of water per year to 
Towaoc. The cumulative flow from 17 springs and 
diffuse seepage was about 290 acre-feet in the 1982 
water year. The quantity of recoverable water in 
the younger of two pediment deposits is about 
2,000 to 4,000 acre-feet, depending on seasonal and 
yearly variations in precipitation. Estimated under- 
flow from the wash in the 1982 water year was 740 
acre-feet; estimated recharge to bedrock was 850 
acre-feet. Water from block rubble and talus is 
suitable for most purposes; water from Mancos 
Shale and alluvium may contain concentrations of 
dissolved solids that are unacceptable for domestic 
use. (USGS) 
W86-02404 


STREAM DISCHARGE IN MICHIGAN--MIS- 
CELLANEOUS MEASUREMENTS, 

=— Survey, Lansing, MI. Water Resources 
For vou bibliographic entry see Field 7C. 
W86-02409 


STATISTICAL MODELS FOR ESTIMATING 
FLOW CHARACTERISTICS OF MICHIGAN 


STREAMS, 
— Survey, Lansing, MI. Water Resources 


D. J. Holtschlag, and H. M. Croskey. 

Available from OFSS, USGS, oo 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-4207, 1984. 80 p, 8 fig, 15 tab, 15 
ref. 


Descriptors: *Regression analysis, *Estimating 
equations, *Flow characteristics, River basins, Hy- 
drometeorology, Average flow, Low flow, Dura- 
tion curves, Peak discharge, Regional analysis, 
*Michigan, *Statistical models. 


pre tay. ee equations provide statistical 
models to estimate flow characteristics at ungaged 
sites in Michigan. The equations require determina- 
tion of several readily measureable basin and me- 
tereological characteristics and an areal adjustment 
factor. Flow characteristics for which estimating 
equations have been prepared include mean and 
mean monthly flow, flow-duration, low flow, |e 
discharge, and flood volume. The precision of the 
flow estimate varies with the flow characteristics 
being estimated and the basin characteristics have 
the lowest standard errors, whereas peak flow and 
low flow characteristics have the highest standard 
errors. Sites that have basin characteristics similar 
to the basin characteristics used to develop the 
regression equations can be estimated more pre- 
cisely. Confidence limits can be computed about 
the estimates using information included in the 
report. Need for additional gaging stations is as- 
sumed to be proportional to the standard error of 
residuals found among five regions designated in 
Michigan. Additional continuous-record stations 
may be most beneficial in region 3 for reducing the 
standard error of mean and mean monthly flow 
equations. Additional partial-record stations may 
be useful in region 4 for reducing the standard 
error of low flow and peak flow estimates. (USGS) 
W86-02411 


GAZETTEER OF een pe oe CHARAC- 
TERISTICS OF STREAMS MASSACHU- 
SETTS--HUDSON RIVER BASIN, 

= Survey, Boston, MA. Water Resources 


For. rimary bibliographic entry see Field 7C. 
W8e02416 





PRAGMATIC APPROACH TO EVALUATING 
A MULTIPURPOSE STREAM-GAGING NET- 


WORK, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 


ben ey bibliographic entry see Field 7A. 


GAZETTEER OF HYDROLOGIC CHARAC- 

TERISTICS OF STREAMS IN MASSACHU- 

SETTS--COASTAL RIVER BASINS OF THE 

NORTH SHORE, 

amma Survey, Boston, MA. Water Resources 
iV. 

a aor bibliographic entry see Field 7C. 


GAZETTEER OF HYDROLOGIC CHARAC- 
TERISTICS OF STREAMS IN MASSACHU- 
SETTS--CONNECTICUT RIVER BASIN, 

— Survey, Boston, MA. Water Resources 


For rimary bibliographic entry see Field 7C. 
ws 19 


2F. Groundwater 


——- Survey, Tampa, FL. Water Resources 
Vv 

G. L. Barr. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 85-482, 
1985. 1 p, 2 fig, 2 ref. 


Descriptors: *Potentiometric level, Potentiometric 
flow, Hydrology, Hydrogeology, *Florida, *Maps. 


A May 1985 potentiometric surface map of the 
Upper Floridan aquifer in west-central Florida de- 
picts the annual low water-level period. Most areas 
of west-central Florida were experiencing drought 
conditions and water levels were at or approaching 
near-record low levels. Water levels in most wells 
measured in May 1985 were lower than in Septem- 
ber 1985. May levels averaged about 5 feet lower 
than September levels in areas north of latitude 28 
degrees 07’ and about 13 feet lower in southern 
areas. Generally, water levels in May 1985 aver- 
aged about 4 feet lower than May 1984 levels in 
the north and about 6 feet lower in the south. 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE PROVINCE, SOUTHERN 
CALIFORNIA, 
Geological Survey, Lakewood, CO. Water Re- 
—— Div. 

W. H. Langer, W. R R. Moyle, L. R. Woolfender, 


Available from OFSS, USGS BOX 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4116-B, 1983. 6 p, 3 fig, 40 ref. 


Descriptors: *Groundwater levels, Beate and Rimes Hy- 
drogeology, *Groundwater data, Basin 
province, *California. 


ene Se ee ee eS Geological 
Survey project to characterize the geology and 
hydrology of the Basin and Range province. The 
report consists of two maps describing selected 
hydrologic “ng gn of the southern California 
part of the province. The first 
Lostpefbpadtes eH a 
altitude of the water table, and the location, tem- 

perature, and flow of large springs. The altitude of 
the water table is shown by contours where suffi- 
cient data exists; it is shown by data 
points. Springs with flows of 10 gallons per minute 
or more have been mapped. A second map at a 
scale of 1:1,000,000 shows the depth to ground 
water and areas of basin fill or consolidated rocks. 
In areas where the depth to ground water is less 


than 500 feet, the depth is shown by lines of equal 
depth to water or data points where data are 
page ng to draw lines. Areas are shaded where 
a to the 3" table is generally greater 
feet. (USGS) 
W86-01921 


GEOHYDROLOGY OF VOLCANIC TUFF PEN- 
ETRATED BY TEST WELL UE-25BNO1, 
YUCCA MOUNTAIN, NYE COUNTY, 
NEVADA, 

Geological Survey, Lakewood, CO. Water Re- 


sources Div. 

R. G. Lahoud, D. H. Lobmeyer, and M. S. 
Whitfield. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
= Report 84-4253, 1984. 44 p, 25 fig, 5 tab, 24 
ref. 


Descriptors: *Nevada, *Radioactive waste dispos- 
al, *Water levels, Hydrogeology, *Hydrologic 
pont roperties, Igi me rocks, *Yucca Mountain, 
levada Test 


Test well UE-25bNol, located on the east side of 
Yucca Mountain in the southwestern part of the 
Nevada Test Site, was drilled to a total depth of 
1,220 meters and hydraulically tested as part of a 
oe to evaluate the suitability of Yucca 
ountain as a nuclear-waste repository. The well 
penetrated almost 46 meters of alluvium and 1,174 
meters of Tertiary volcanic tuffs. The composite 
hydraulic head for aquifers penetrated by the well 
was 728.9 meters above sea level (471.4 meters 
below land surface) with a slight decrease in loss of 
hydraulic head with depth. Average hydraulic 
conductivities for stratigraphic units determined 
from pumping tests, borehole-flow surveys, and 
packer-injection tests ranged from less than 0.001 
— day for the Tram vy of the Crater 
uff to 1.1 meters per day for the Bullfrog 
Member of the Crater Flat Tuff. The small values 
represented matrix permeability of unfractured 
rock; the large values probably resulted from frac- 
ture permeability. Chemical analyses indicated that 
the water is a soft sodium bicarbonate type, slight- 
ly alkaline, with large concentrations ofan dissolved 
silica and sulfate. Uncorrected carbon-14 age dates 
of the water were 14,100 and 13,400 years. (USGS) 
W86-01923 


COMPUTER MODEL OF ONE-DIMENSION- 
AL EQUILIBRIUM CONTROLLED SORPTION 


_— Survey, Denver, CO. Water Resources 
For primary bibliographic entry see Field 5B. 


WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN WYO- 
MING, FISCAL YEAR 1984, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

aetene bibliographic entry see Field 7B. 
W86-01926 


HYDROGEOLOGY AND EFFECTS OF TAIL- 
INGS BASINS ON HYDROLOGY OF SANDS 
PLAIN, MARQUETTE COUNTY, MICHIGAN, 
oe Survey, Lansing, MI. Water Resources 


N. G. Grannemann. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
—_ Report 84-4114, 1984. 98 p, 31 fig, 21 tab, 


Coen Pi ar gp Groundwater re- 
pees, te undwater movement, Groundwater 

*Surface water - groundwater relationships, 
Obstruction to flow, Hydraulic conductivity, 
Leakage, Computer models, Marquette Iron 
Range, Marquette County, *Michigan. 


A tar ry ago study of Sands Plain, a sandy 
outwash area in the north-central part of Michi- 
gan’s Upper Peninsula, was conducted during 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


1979-82. Parts of the area are being considered as 
possible sites for construction and operation of iron 
mining tailings basins. Gribben Basin, an existing 
tailings basin in the western part of Sands Plains, 
covers 2.5 square miles; hypothetical tailings basins 
may cover as much as 11 square miles. Glacial 
deposits are the area’s princi —_— The gener- 
al direction of ground-water flow is from the 
outwash area toward Lake Superior. Before reach- 
ing Lake Superior, however, most ground water is 
discharged in a series of nearly parallel streams. 
Ground water accounts for 95 percent of the dis- 
charge of these streams. Precipitation collected at 
two sites had average pH values of 4.0. Dissolved 
solids concentrations in water from wells ranged 
from 41 to 246 milligrams per liter; in water from 
streams, they ranged from 82 to 143 milligrams per 
liter. Calcium and bicarbonate were the principal 
dissolved ions. A two-dimensional digital model of 
ground-water flow was used to simulate ground- 
water levels and runoff. The predictive computer 
simulations indicate that construction and oper- 
ation of Gribben tailings basin, located in the west- 
ern part of the study area, decreased ground-water 
flow to Goose Lake Outlet by 0.9 to 1.6 cubic feet 
en second. Construction and operation of four 
'ypothetical tailings basins covering a total of 11 
square miles is estimated to reduce ground-water 
flow to the area’s streams by 7 to 18 cubic feet per 
second depending on the hydraulic properties of 
material comprising the basin boundaries. Leakage 
from all of the basins is estimated to range from 0.7 
to 7 cubic feet per second. (USGS) 
W86-01927 


WATER RESOURCES AND EFFECTS OF DE- 
VELOPMENT IN HERNANDO COUNTY, 
FLORIDA, 

Geological Survey, Tampa, FL. Water Resources 


iV. 
For dry bibliographic entry see Field 2A. 
86-01931 


GROUND-WATER HYDROLOGY OF VOLU- 


TER, 
Geological Survey, Orlando, FL. Water Resources 


Div. 

A. T. Rutledge. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
—_ Report 84-4206, 1985. 84 p, 42 fig, 6 tab, 19 
ref. 


Descriptors: Brackish water, *Saltwater intrusion, 
*Drawdown, ‘*Freshwater-saltwater interface, 
*Saline water intrusion, Path of pollutants, *Flori- 
da, Volusia County. 


Brackish water is present in the eastern and west- 
ern fringes of Volusia County, Florida in the surfi- 
cial aquifer and in the Floridan aquifer system. 
Av pumpage in 1980 in Volusia County was 
66 milli ms per day. Water levels in the 
Floridan aquifer system declined more than 10 feet 
over an area of 70 square miles from 1955 to 1982. 
The annual water budget of the budget of the 
Floridan aquifer system consists of 5 inches down- 
ward leakage inflow, 1 inch upward leakage out- 
flow, 1 inch horizontal inflow, 1.5 inches horizon- 
tal outflow, 2.5 inches po from — and 
flowing wells, and 1 inch ee a itwater in- 
trusion is occurring in the s uifer on the 
barrier island. There is little alan t intrusion 
is occurring uniformly over large areas in the 
Floridan aquifer system. Vertical intrusion is oc- 
curring at sites of public-supply pumping. Many of 
these wells in the fringes of the county have been 
abandoned and replaced by wells closer to the 
central part of the county. Minimizing well depth 
is probably the atl most effective step against 
intrusion. (USGS) 

W86-01932 


USE OF DOUBLE-MASS CURVES TO DETER- 
MINE DRAWDOWN IN A LONG-TERM AQUI- 
FER TEST IN NORTH-CENTRAL VOLUSIA 
COUNTY, FLORIDA, 

Geological Survey, Orlando, FL. Water Resources 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


Div. 

A. T. Rutledge 

Available oon OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-4309, 1985. 29 p, 17 fig, 1 tab, 10 


Descriptors: ‘et Aquifer test, Capture, 
Double-mass curv: oe *Groundwater 
levels, Water yield, *Flori ida, Volusia County. 


A test well withdrew water from the upper Flori- 
dan aquifer system at an average of 530 gallons per 
minute from June 1978 to July 1979. Ground-water 
levels were monitored in wells open to the upper 
Floridan (artesian) aquifer system and in wells 
open to the surficial (water-table) aquifer. Double- 
curves were used to separate drawdown from 
natural water-level fluctuations. Drawdowns in the 
nap were 4.3 feet at a site 350 feet away from 
the pumped well, 4.1 feet at a site 1,000 feet away, 
1.0 foot at a site 1.0 mile away, and 0.4 foot at a 
site 5.8 miles away. After an initial drawdown of 
0.2 foot at a surficial aquifer well 1,000 feet from 
the pumped well, there was some recovery, and 
long-term drawdown prec less than 0.2 foot. 
In a five-day aquifer test during a period of no 
rainfall in 1976, the ratio of surficial aquifer draw- 
down to Floridan aquifer system drawdown 
reached equilibrum at 0.05. The results of the long- 
term test indicate that this ratio is the upper limit 
of long-term drawdown because of capture of eva- 
po iration and runoff during the long-term 
test. (USGS 
W86-01933 


WIRELINE-ROTARY AIR CORING OF THE 
BANDELIER TUFF, LOS ALAMOS, NEW 
MEXICO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For AB panei bibliographic entry see Field 7B. 


MAP SHOWING OUTCROPS OF GRANITIC 
a BASIN AND RANGE PROVINCE, 


‘AH, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 


For alee bibliographic entry see Field 8E. 


MAP SHOWING OUTCROPS OF PRE-QUA- 
TERNARY ASH-FLOW TUFF AND LAHARIC 
pen BASIN AND RANGE PROVINCE, 


MEXICO, 
Geolonioal Survey, Lakewood, CO. Water Re- 
sources Div. 
a a bibliographic entry see Field 8E. 


OCCURRENCE OF SALINE WATER IN THE 
ALLUVIAL AQUIFER IN THE BOEUF- 
TENSAS BASIN, ARKANSAS, 

penn Survey, Little Rock, AR. Water Re- 
sources 

For For primary bibliographic entry see Field 5B. 


NITROGEN, SULFATE, CHLORIDE, AND 
pores = veh GROUND WATER IN THE 


a Survey, Lakewood, CO. Water Re- 


urces Div. 
For pek rimary bibliographic entry see Field 5B. 
Wse01941 . fs 


+4 MAP OF THE PALEOZO- 
IRTHEASTERN 


1982, 
— Survey, Jackson, MS. Water Resources 
Vv. 
D. Darden. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 


gations Report 83-4254, 1984. 1 sheet, 3 fig, 6 ref. 


Descriptors: *Potentiometric map, “Water level, 
Groundwater, Aquifers, Hydrogeology, * 
sippi, Paleozoic rock. 


The Paleozoic rocks that outcrop in Tishomingo 
County, Mississippi, supply water to public, indus- 
trial, and deumic wells in two counties in the 
northeastern of the State. Paleozoic rocks in 
the area consist mostly of beds of sandstone, shale, 
and limestone which dip about 30 feet mile to 
the southwest. The potentiometric ace of the 
Paleozoic aquifer slopes generally to the west 
away from the area of outcrop and is strongly 
affected by large groundwater withdrawals at Cor- 
inth. The water level at Corinth has declined about 
160 feet from 1954 to 1974 and recovered about 45 
feet by 1982. Wells that were near the center of the 
cone of depression have been replaced by new 
wells located away from the center. (USGS) 
W86-01942 


POTENTIOMETRIC SURFACE MAP OF THE 
ALLUVIAL AQUIFER, EASTERN ARKANSAS, 
SPRING 1983, 

Geological Survey, Little Rock, AR. Water Re- 


sources Div. 

J. Edds, and D. J. Fitzpatrick. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4264, 1984. 1 sheet, 5 fig, 7 ref. 


Descriptors: Potentiometric level, *Water level, 
Hydraulic gradient, *Arkansas, *Missippi River al- 
luvial aquifer, *Arkansas County, *Poinsett 
County. 


The Mississippi River Alluvial Aquifer is a major 
source of water supply for irrigation in much of 
eastern Arkansas. Hydrologic maps of the poten- 
tiometric surface, water-level changes and ths 
to water in the aquifer, based on Spring 1983 
measurements, are presented. The Mississippi 
River Alluvial Aquifer is comprised of Quaternary 
alluvial flood-plain and terrace deposits. The aqui- 
fer generally is partially-confined. Recharge to the 
aquifer is principally through precipitation and sur- 
face-water bodies. The potentiometric surface map 
indicates two cones of depression occurring in the 
aquifer beneath Arkansas, Poinsett, and Cross 
Counties as a result of heavy pumpage within these 
areas. A comparison of water-level data from 1982 
and 1983 shows water levels in the aquifer general- 
ly decreasing in the area within the cones of de- 
pression. Water levels generally increased in the 
remainder of the area south and west of the White 
River, and along the Mississippi River. A map 
showing the depth to water below land surface 
indicates that water levels are —— shallowest 
poor = ae i River = bo Fall MUseS) 
it wi cone o ression. 
W86.01943 1s 


POTENTIOMETRIC SURFACE MAP OF THE 
SPARTA SAND AND MEMP 


Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

J. Edds, and D. J. Fi 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4265, 1984. 1 sheet, 3 fig, 5 ref. 


Descriptors: *Potentiometric level, *Groundwater 
levels, Groundwater, Water levels, *Arkansas, 
*Sparta Sand aquifer, *Memphis Sand aquifer. 


The Sparta Sand and the Memphis Sand aquifers 
are a major source of industrial and public water 
supply and a minor but locally significant source of 
water for agricultural purposes in eastern and 
south-central Arkansas. potentiometric surface 
map for this aquifer, compiled from water-level 
measurements made during the spring of 1983, 
indicates a generally southward potentiometric 
gradient. The potentiometric surface also iliustrates 
the existence of three major cones of depression; 
one centered in Columbia County, one in Union 
County, and one in Jefferson County. Within the 


cones of depression, the majority of water with- 
drawn is Gchned for industrial and Hg se supply. 
The water-level change map for the Sparta Sand 
and the Memphis aquifer for the period between 
the springs of 982 “a 1983 shows overall a rise in 
water levels across the study area, including the 
cones of depression in Jefferson and Union Coun- 
ties; however, water levels within the cone depres- 
sion in Columbia County generally declined. 
(USGS) 

W86-01944 


MAP SHOWING OUTCROPS OF THICK, 
DOMINANTLY ARGILLACEOUS SEDIMEN- 
TARY AND METASEDIMENTARY ROCKS, 
BASIN AND RANGE PROVINCE, ARIZONA, 
pommew. 7 Survey, Lakewood, CO. Water Re- 


urces Div. 
For pri LB pve il bibliographic entry see Field 8E. 


MAP SHOWING OUTCROPS OF GRANITIC 

re BASIN AND RANGE PROVINCE, ARI- 

Geological Survey, Lakewood, CO. Water Re- 
urces Di 


sO iv. 
alee bibliographic entry see Field 8E. 
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MAP SHOWING OUTCROPS OF PRE-QUA- 
ROCKS, BASIN AND 


|A, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 


For Gelean bibliographic entry see Field 8E. 


MAP SHOWING OUTCROPS OF THICK, 
DOMINANTLY AGRILLACEOUS SEDIMEN- 
TARY AND METASEDIMENTARY ROCKS, 
BASIN AND RANGE PROVINCE, UTAH, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 


For watene’ bibliographic entry see Field 8E. 


GROUND-WATER DATA FOR MICHIGAN- 
Geological Survey, Lansing, MI. Water Resources 
iV. 


G. C. Huffman. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 84-623, 
1984. 47 p, 5 fig, 2 tab, 100 ref. 


Descriptors: *Water resources, 
*Groundwater hydro 
use, Water quality, * 


*Groundwater, 
“bition Water levels, Water 


Water levels, locations, depths, and aquifers tapped 
are given for 115 observation wells in Mic 
Tabulated data include — of water levels for 
= and for the period of record, pumpage of 
major ground-water users in the state and 
quay dete data on selected wells. The largest reported 
user of ground water, the city of , pumped 
— billion ions from the Saginaw ‘ormation 


one 8 arr celts SGS. 
W86-01950 sapaais 


ICE OF —_ OF LOW HYDRAU- 
IN SURFICIAL DEPOS- 


Geological Survey, Tallahassee, FL. Water Re- 


sources Div. 

H. G. Healy, and J. D. Hunn. 

Available OFSS, USGS Box 25425. USGS 
Water-Resources Invi Report 84-4210, 


1984. 1 p, 1 fig, 1 tab, 59 ref. 


Descriptors: Permeability coefficient, *Hydrologic 
maps, Infiltration, Percolation, *Groundwater, 
*Geohydrology, *Florida. 


The disposal of municipal and industrial wastes on 
or at shallow depths below land surface can result 
in contamination of ground water--the source of 





drinking water for more than 90 percent of Flor- 
ida’s residents. This threat to public health has 
resulted in new State groundwater regulations. 
Knowledge of the ability of surficial deposits to 
retard movement of contaminants is important to 
the implementation of these regulations. This map 
report shows areas where beds of at least 10 feet 
thickness with a hydraulic conductivity (satura- 
tion) of less than 0.1 foot per day occur within 50 
feet below land surface, based mainly on interpre- 
tations of lithology. The map is intended as a guide 
for making preliminary assessments and should not 
be cumions definitive of permeability beneath a 
specific site. Available determinations of hydraulic 
conductivities of surficial its in Florida are 
shown in table format. (USG: 

W86-01951 


HYDROGEOLOGIC DATA FROM PARTS OF 
THE DENVER BASIN, COLORADO, 
pre Survey, Lakewood, CO. Water Re- 


urces Div. 

TM J. Major, S. G. Robson, J. C. Romero, and S. 

Zawistowski. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. 5. USGS Open-File Report 83-274, 

1983. 425 p, 7 fig, 13 tab, 111 ref. 


iptors: *Aquifers, *Groundwater, *Hydro- 
geologic data, Surface water, Water quality, *Col- 
orado, *Denver basin. 
This report presents hydro peso data collected 
and com: — i956 _— of a compre- 
hensive oe gelipeo lected and com- 
iled pte 1956-81 as part of a comprehensive 
ogeologic investigation of the Denver basin, 
Colorado, by the U.S. Geological Survey in coop- 
eration with the Colorado it of Natural 
Resources, eg of Water Resources, Office of 
the State Engineer. The data, in tabular and graph- 
ic form, consist of records for 870 wells which 
pe water-level data for 158 wells and water- 
— analyses for 561 wells; geophysical — 
three wells which include resistivity, self 
Ee and natural gamma logs; and gain-and- 
loss data of streamflow measured at 54 


Wae-o1052 


GROUND-WATER-QUALITY MONITORING 
NETWORK DESIGN FOR THE SAN JOAQUIN 


VALLEY GROUND-WATER BASIN, CALIFOR- 
poe ood Survey, Sacramento, CA. Water Re- 
For pr ry bibliographic entry see Field 7A. 
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GROUND-WATER RESOURCES OF LANFAIR 
AND FENNER VALLEYS AND VICINITY, SAN 
BERNARDINO COUNTY, CALIFORNIA, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

D. A. Freiwald. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS W: -Resources Investi- 
ee 1984, 78 p, 4 fig, 4 tab, 10 


rs: Wells, Springs, *Water Quality, Well 

som Benggm Well yield, Precipita- 

face water, Water supply, 

Water ec) a eCalifercin Fenner, Lanfair, San Ber- 
nadino County. 


a. and Fenner Valleys and vicinity cover 
egg enters poner yew se 


a und-water outflow from Lanfair 
Valle iute Spring ranged from 100 to 630 
acni-toet rer year. Most of the water is of good 
panos / for domestic and stock use. However, 
two wells indicates a concentration of 
sulfate that is above the recommended limit for 
drinking water. Water supplies are om for 
present needs. However, lar pumping 
would result in the lowering of water table and 
a reduction of the ground water in storage. 
(USGS) 
W86-01955 


IRRIGATION DATA FROM CHASE, DUNDY, 
AND PERKINS COUNTIES, NEB) 


Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

D. M. Stephen, F. J. Heimes, and R. R. Luckey. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 84-471, 
1984. 31 p, 2 fig, 12 tabs, 5 ref. 


Descriptors: *Pumpage, Ground-water irrigation, 

*Discharge measurement, High Plains, *Nebraska, 

Chase, ly, Perkins, pitron, Irrigation 

=— Water supply, Data collections, Hydrologic 
ita. 


This report summarizes data collected by the U.S. 
Geological Survey in Chase, Dundy, and Perkins 
Counties, southwest Nebraska. It includes data col- 
lected from 52 randomly selected wells that were 
monitored during the 1983 irrigation season to 
obtain measurements of discharge and the rate of 
energy consumption. The data were collected as 
la of a study to better define the relationship 
ae e and return flow from applied 
water. (USGS, 
W86-01957 


JANUARY 1984 WATER LEVELS, AND DATA 


, USGS Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 84-613, 
1984. 163 p, 2 fig, 1 tab, 15 ref. 


Descriptors: *Groundwater, Water-level changes, 
*Hydrologic data, *Kansas, Data collections. 


Water-level measurements were made, mostly 
during January 1984, in about 1,450 wells in west- 
ern and south-central Kansas. The measurements 
were made in mid-winter when pum; was mini- 
mal and water levels had recov: for the most 
part, from the effects of pumping during the previ- 
ous den coe norm season. Annual hydrologic data are 
— for relating water-level changes from a 
reference year’ (predevelopment year), a year 
of abnormally rainfall and minimum pumpage 
(1966 or 1978), and each of 7 consecutive years of 
measurement (1978-84). The ‘base-reference year’ 
is designated as 1940 for the southwestern area, 
1944 for the south-central area, and 1950 for the the 
northwestern and west-central areas. Water levels 
for the ‘base-reference year’ are established by 
measurements made during that year and by inter- 
=, of maps showing water-level altitudes. 
also are p queued for relating the average 
Gas Pocrarigan’ nee soe aun 
oO ts, percentage c’ es in saturat- 
ed thicknesses. 


W86-01960 


AVAILABILITY AND CHEMISTRY OF 
GROUND WATER ON THE BRUNEAU PLA- 
TEAU, SOUTH-CENTRAL 


O, 
Geological Survey, Boise, ID. Water Resources 


Re i. Moffatt, and M. L. Jones. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
a Report 84-4065, 1984. 88 p, 15 fig, 7 tab, 31 


Descriptors: Available 
water, *Ground-water 


water, Available 
ilability, *Groundwater 





WATER CYCLE—Field 2 
Groundwater—Group 2F 


irrigation, Available irrigation water, Bruneau pla- 
teau, *Idaho, *Groundwater chemistry. 


The Bruneau | —y in south-central Idaho con- 
sists of about 889,600 acres of potentially irrigable 
land. About 112,200 of these acres have been de- 
veloped for agriculture; 11,200 acres are irrigated 
with ground water, and the remaining acreage is 
irrigated with water from the Snake and Bruneau 
rivers and Salmon Falls Creek. On the basis of 
present usage, about 158,000 acre-feet of water 
year are needed to develop an additional 63,000 
acres. About 438,000 acre-feet per year are needed 
to irrigate existing and newly developed lands in 
dry years when streamflow in the Snake River at 
Milner Dam is uate to meet appropriated 
needs. Pumping lifts of about 400-600 feet and low 
well bg er bay. &- on the Bruneau plateau —_ Awe 
clude large-scale irrigation devel ely 
from 1 ground-water resources. mova _ 
— sources of irrigation water are availab! 
m a perched-water aquifer, a thermal aquifer, 
and the regional waniiet dita + Ge. glcabe. 
About 100,000-115,000 acre-feet sad of water 
probably could be withdrawn the perched 
and regional aquifers and conveyed to the plateau 
without serious impact on local ground-water re- 
sources. The amount of water that could be safely 
withdrawn from the thermal aquifer was not deter- 
mined. (USGS) 
W86-01963 


pe ages LEVEL DATA AND PRE- 
LIMINAR POTENTIOMETRIC-SURFACE 
MAPS, YUCCA MOUNTAIN AND VICINITY, 
NYE COUNTY, NEVADA. 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. H. Robison. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
-_ Report 84-4197, 1984. 20 p, 2 fig, 1 tab, 2 
ref. 


Descriptors: *Ground-water level, *Potentiometric 
level, Hydrologic maps, *Nevada, Nye County, 
Yucca Mountain, Hydrologic data. 


The report contains a table of ground-water level 
data and two — potentiometric-surface 
maps for the Yucca Mountain area. The water- 
level surface shown on the maps generally — 
sents water-table (unconfined) conditions. e 
water table in the Yucca Mountain area occurs in 
ash-flow and air-fall tuffs of tertiary age. West of 
the crest of Yucca Mountain, water-level altitudes 
are about 775 meters above sea level. Along the 
eastern edge and southern end of Yucca Mountain, 
the potentiometic si ney | is nearly flat, is 
about 728 to 730 meters above sea level, and has a 
ean slope. (USGS) 


ASSESSMENT OF WATER RESOURCES AT 

FORT CARSON MILITARY RESERVATION 

NEAR COLORADO SPRINGS, COLORADO, 

Gockogies Survey, Pueblo, CO. Water Resources 
Vv. 

For primary bibliographic entry see Field 2E. 

W8201969 


(CAL PROCESSES IN THE GAS- 


Geological Survey, Reston, VA. Water Resources 


Div. 
For tym o~g bibliographic entry see Field SB. 
W86-01970 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE PROVINCE, ARIZONA, 
er Survey, Lakewood, CO. Water Re- 
sources Di 

W. H. Sceave, D. A. Mulvihill, and T. W. 
Anderson. 


Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4114-B, 1984. 7 p, 3 fig, 41 ref. 





* 
Field 2—WATER CYCLE 


Group 2F—Groundwater 


Descriptors: *Groundwater levels, *Springs, 
— Maps, *Basin and Range province, *Ari- 


be ~y report is part @ a U.S. Geological 
a ject to characterize the geology and 
hydrology of tl the Basin and Range province. The 
report consists of two maps describing selected 
acme e properties of the Arizona part of the 
Basin ani province. The first map, at a scale 
of 1: 500,000, ows the approximate altitude of the 
ground-water table, and the location, temperature, 
and flow of —_ springs. The altitude of the 
ground-water table is shown by contours where 
sufficient data exists; otherwise it is shown by data 
points. Springs with flows of 10 gallons per minute 
or more have been mapped;, A second map at a 
scale of 1:1,000,000 shows the depth to ground 
water and areas of basin fill or consolidated rocks. 
than 50 Ft, the depths shown by Uns of equa 
than 500 feet, the depth is shown by lines of 
depth to ground water or data points where 
are ins t to vg & lines. Areas are shaded 
sees the depth to the ground water table is 
ee y _— than 500 feet. (USGS) 
86-01 


MAP SHOWING OUTCROPS OF PRE-QUA- 
TERNARY ASH-FLOW TUFFS AND VOLCANI- 
CLASTIC ROCKS, BASIN AND RANGE PROV- 


INCE, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 8E. 
W8601972 


MAP SHOWING OUTCROPS OF GRANITIC 
ROCKS AND PRE-QUATERNARY ASH-FLOW 
TUFFS, BASIN AND RANGE PROVINCE, 
OREGON, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

we oon bibliographic entry see Field 8E. 


MAP SHOWING OUTCROPS OF PRE-QUA- 
TERNARY BASALTIC ROCKS, BASIN AND 
penne PROVINCE, OREGON, 

Geological Survey, Lakewood, CO. Water Re- 
Fob peters bibli hi Field 8E. 
or primary biblio; ic entry see Fie! . 
w8e01974 vies 


SURFACE WATER RESOURCES OF SOUTH 
AFRICA; VOLUME I: DRAINAGE REGIONS A, 
B-THE LIMPOPO-OLIFANTS SYSTEM, 
University of the Witwatersrand, Johannesburg 
= Africa). Hydrological Research Unit. 
‘or walea bibliographic entry see Field 2E. 


SURFACE WATER RESOURCES OF SOUTH 
AFRICA; VOLUME IV: DRAINAGE REGIONS 
E, G, H, J, K, L - THE WESTERN CAPE, 
University of the Witwatersrand, Johannesburg 
South Africa). Hydrological Research Unit. 
wean? bibliographic entry see Field 2E. 


GROUNDWATER MANAGEMENT STRATEGY 
FOR MICHIGAN GROUNDWATER MODEL- 
ING: SELECTION, TESTING AND USE, 

we Dept. of Natural Resources, Lansing. 

ton. 

Available from the National Technical Information 
Service, Spri - VA 22161 as PB83-143214, 
Price codes: A08 in paper copy, AOI in microfiche. 
Volume 2: Appendices, September 1982. 174 p. 


Descriptors: *Groundwater management, 

*Models, *Aquifers, *Groundwater movement, 

*Groundwater pollution, Model studies, Path of 

llutants, Fate of pollutants, Landfills, Hydrolog- 

— Finite element method, Mathematical 
els. 


This volume is comprised of four appendices. The 
first describes an assessment of the two-dimension- 


al flow model at the Southwest Ottawa County 
Landfill. The two-dimensional methodology used 
at the site should be — to similar sites. The 
second appendix describes an investigation of con- 
taminant transport parameters in Michigan 
Aquifers. The third appendix discusses aquifer dis- 
persivities from field data with examples of con- 
taminant transport in Michigan aquifers. The 
fourth appendix deals with a groundwater manage- 
ment strategy for Michigan using finite-element 
modelling of contaminant transport. The strategy 
uses the finite element groundwater/transport 
model GEOFLOW. The utility and accuracy of 
GEOFLOW is demonstrated by comparison with 
an analytical solution and by modeling an idealized 
flow situation. Further refinement of GEOFLOW 
would be achieved by delineating a more localized 
flow region effecting a smaller grid and accompa- 
nying Peclet number. (Geiger-PFT) 

W86-02034 


RELATIONSHIP OF LABORATORY AND 
FIELD DETERMINED HYDRAULIC CONDUC- 
TIVITY IN COMPACTED CLAY SO 

Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 

A. S. Rogowski, and E. B. Richie. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co., Lancaster, PA. 1984. p 520-533, 2 fig, 
25 ref. 


Descriptors: *Liners, *Clays, *Permeability coeffi- 
cient, *Field tests, *Design criteria, *Soil mechan- 
ics, Fluid mechanics, Membranes, Soil 
Models, Infiltration, Infiltrometers, Hydrologic 
properties, Thermodynamics, Soil properties. 


When soil is to be used as a liner material, accurate 
soil properties should be obtained by simple, rapid, 
and reliable methods across a grid or transect 
sampling area. Field measurements of soil hydrolo- 
gical properties are often time consuming and are 
being replaced by models of water retention 
Gets & and Corey) and the Green and Ampt 
infiltration equation. The high variability of scale 
models may be bypassed by measuring hydrologi- 
cal properties at a larger scale. Another attractive 
—- for evaluating a potential performance of 
y liners is the use of scaling theory based on the 
concepts of similar media. Scaling factors can be 
obtained from readily available infiltration param- 
eters. In swelling systems, the effect of gravity on 
flow will be less or nonexistent, and vertical mois- 
ture profiles are likely to vary depending on clay 
thickness and location with respect to the water 
table. Fluid mechanics and thermodynamics have 
been used to predict the behavior of swelling soils. 
Soil structure, aggre; yo stability, and dispersion 
may also influence hydraulic conductivity. Hy- 
draulic conductivity is une evaluated at high 
ients to shorten time needed to obtain results. 
e ring infiltrometer test for infiltration and 
measurements of macroporosity by the clothier 
and White infiltrometer are described along with 
design criteria for determining the hydrologic be- 
havior of clay liners. (Geiger- 
W86-02119 


LOCATING THE GROUNDWATER POLLU- 
TION SOURCES USING COMPUTER 
MODELS, 

Drexel Univ., Philadelphia, PA. Dept. of Civil 


Engineering. 
ok rig bibliographic entry see Field 5B. 


SIMULATED EFFECTS OF AN ARTIFICIAL- 
RECHARGE EXPERIMENT NEAR PROCTOR, 
LOGAN COUNTY, COLORADO, 
Geological Survey, Lakewood, CO. Water Re- 
Fe co bibli hii Field 4B. 

‘or primary iO ic entry see Fie 
ws602344 a 


QUALITY OF GROUND WATER IN THE 


pea _— Tacoma, WA.” Water Re- 
sources Di' 


For primary bibliographic entry see Field 2K. 
W86-02345 


PRELIMINARY ANALYSIS OF GEOHYDRO- 
neg DATA FROM er WELLS DRILLED 
ON KENT ISLAND, QUEEN 


ANNES COUNTY, MARYLAND, 

Maryland Dept. of Natural Resources, Annapolis. 
For aa bibliographic entry see Field 5A. 
W86-02349 


WATER RESOURCES OF THE RATTLESNAKE 
BUTTE AREA, A SITE OF POTENTIAL LIG- 
NITE MINING IN WEST-CENTRAL, NORTH 
DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

W. F. Horak. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4228, 1983. 53 p, 23 fig, 3 tab, 23 
ref. 


*Groundwater, *Surface 
*Stri 


Descriptors: Kye ne 
ip mince, 
field, Dickinson, 


water, *Water chemistry, *L 
Observation wells, Test holes, 
South Heart, *North Dakota. 


The D and E lignite beds, the two mineable beds in 
the lower Sentinel Butte Member (Fort Union 
Formation), underlies the entire Rattlesnake Butt 
study area, North Dakota but are unsaturated over 
much of their area of occurrence. Ground-water 
flow in both lignite aquifers is largely controlled 
by Brin, oo 2 Interconnected sand beds form 
aquifers een the E and D beds (E-D aquifer) 
and below the D bed (D-HT aquifer). Both 
aquifers underlie the la part of the study area 
and consist of fine silty sand. Depth to the aquifers 
is as much as 320 feet. Aquifers also occur in strata 
of Late Cretaceous and early Tertiary age. 
Aquifers in the Fox Hills Sandstone (Cretaceous) 
and lower Tongue River Member (Tertiary) lie at 
yp of about 1,700 and 750 feet, respectively. 

aquifers yield a sodium bicarbonate or sodium 
sulfate type water. Mean dissolved-solids concen- 
trations in the four shallowest aquifers ranged from 
1,290 to 1,970 per litter. North Creek 
and an unnamed tributary of Green River drain 
most of the study area. North Creek, the major 
drain, ceases to flow during several months of most 
years, while the Green River tributary, with a 
smaller basin area, has sustained base flows of 0.15 
to 0.25 cubic ee second. Mining-induced im- 
pacts on the low ground-water flow system 
would be very localized because of the already 
low water levels and the segmented nature of the 
posed ah in the lignite aquifers. (USGS) 


GROUND-WATER HYDROLOGY OF THE 
SEVIER 


Geological Survey, Salt Lake City, "UT. Water 
Resources Div. 

W. F. Holmes. 

Available from OFSS, USGS, Box 25425, gee 
wood, CO 80225. Issued as Utah 

Natural Resources Technical Publication 79, po 
ong bh — -File Report 83-0432, 1984. 59 p. 20 


Descriptors: Water resources, *Utah, Great Basin, 
*Hydrology, Recharge, Storage, ee 
tion, *Water quality, *Model 

Desert, *Finite-difference models, Model ale 
tions. 


. withdrawals, water 
level and qu ity of water occurred in the artesian 
aquifers of the Sevier Desert, Utah during 1963-81. 
Ground-water withdrawals increased from an av- 
erage of 9,500 acre-feet (11.7 cubic hectometers) 
obo year between 1951 and 1963 to an average of 
500 acre-feet (33.9 cubic hectometers) per year 
between 1964 and 1981. a ee ae 
withdrawal was from the artesian aquife 
Water levels declined as m as 19 feet (5.8 
meters) in the artesian aquifer and as much as 
13 feet (4.0 meters) in the low artesian aquifer 





between 1963 and 1981. The declines probably are 
due to increased ground-water withdrawals for 
irrigation and municipal use. Quality of water in 
of the shallow artesian aquifer is deteriorat- 
ing. The deterioration probably is the result of 
recharge of poor —_ from the overlying water- 
table oe A digital-computer model was con- 
8 to predict water-level changes resulti 
from changes in recharge and discharge for 
years (1981-2000) at one-half, one, and two times 
the 1977-79 average rate. The model gwen 
water-level declines of more than 80 feet (24 
meters) in the Papen aquifer with withdraw- 
als ro the 1977-79 average, declines of —_ 
than 40 feet (12 meters) if withdrawals were —_ 
to the 1977-79 tom and declines of more 
15 feet (4.6 meters) if withdrawals were one-half 
the 1977-79 average. nap oe water-level de- 
clines after 20 years in the low artesian aquifer 
were more than 50 feet (15 meters) at two times 
the 1977-79 sverage rate, more than 15 feet (4.6 
meters) at the 1977-79 average, and less than 4 feet 
(1.2 meters) at ages the 1977-79 average. The 
_ also was used to predict the effects of 
roximate ba in ground-water withdrawals 
ted to the Intermountain Power Project. 
Water-level declines in the deep artesian aquifer of 
more than 15 feet (4.6 meters), and only small 
changes in water levels in the shallow artesian 
aq ’ o6 chueaas een These changes are in addi- 
tion to chang Lae for 20 years of with- 
an the 977-7 tate. (USGS) 


EVALUATION OF THE GROUND-WATER RE- 
SOURCES OF COASTAL GEORGIA: PRELIMI- 
NARY REPORT ON THE DATA AVAILABLE 
AS OF JULY 1983, 
Geological Survey, Doraville, GA. Water Re- 
Fe meant bibli hi Field 7C. 

or primary iographic entry see Fi 
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PRELIMINARY STUDY OF THE — 
OF THE LOWER Vv 

TEXAS AND NEW MEXICO BY MODEL SIM- 
ULATION, 

Geological Survey, Austin, TX. Water Resources 


Div. 

J. S. Gates, D. E. White, and E. R. Le; 

Available from OFSS, USGS, Box 25 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4317, 1984. 21 p, 6 fig, 9 ref. 


Descriptors: *Ground Groundwater basins, 
Groundwater movement, Model studies, Hydro- 
logic models, Transmissivity, Specific yield, Stor- 

age, Well spacing, Aquifers, Aquifer characteris- 
tes *Texas, El Paso, Juarez, Rio Grande, Ground- 
water modeling. 








es, in the lower Mesilla Valley of Texas 
lew Mexico provide water for irri 
indus cine ee supp ly. The — 
aquifer principally is for irrigation. 
medium: er and aquifer are used by 


the city of El for m ly, = 
120,000 acre-feet per year in 1975. The poten 


use of the medium-depth and deep ae 
penny he clk. gaat eee 
Poca ee Hhewray pp ee Snare 
three-dimensional 


of water levels to various 

ste ema Sir~ rte Saree hasis 
i and deep aquifers in and near 
field. The model simulations 
indicate that if pumpage increases to 10,000 acre- 
ee eee 
Oe ee deep aquifer, 
and elsewhere is constant, then additional lowering 
of viahet level wohl Gives ened 4a 20 tan tele 
pong i age ag me prog 
levels would decline 


leakage between the witere probebt che 
een fers ly is enough to 
balance the increased’ pum page. The model also 


indicated that of th the B chenetl of the Rio 
Grande would it in an additional lowering of 
water levels by 10 feet in the medium-depth aqui- 
fer and 8 feet in the deep aquifer. (USGS) 


W86-02353 


ILLINOIS GROUND-WATER gga yer an 
NETWORK - A PRELIMINARY PLANNING 


DOCUMENT, 
_——— Survey, Urbana, IL. Water Resources 


For. rimary bibliographic entry see Field 7A. 
W86-02355 


APPRAISAL OF THE SURFICIAL AQUIFERS 
IN THE POMME DE TERRE AND CHIPPEWA 
RIVER VALLEYS, WESTERN MINNESOTA, 
Geological Survey, St. Paul, MN. Water Re- 
sources Div. 
W. G. Soukup, D. C. Gillies, an and C. F. Myette. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
pore Report 84-4086, 1984. 63 p, 26 fig, 15 tab, 
re! 


Descriptors: *Outwash, *Aquifers, *Irrigation 
wells, *Streamflow depletion, Model studies, *Sur- 
face-groundwater __ relationships, | *Minnesota, 
*Pomme de Terre River, *Chippewa River, Ana- 
lytical model, Finite-difference models, Transient 
calibration. 


The surficial outwash aquifer along the Pomme de 
Terre and Chippewa Rivers, Minnesota is as thick 
as 100 feet and has a maximum transmissivity of 
35,000 feet squared per day. An analytical model 
of a 50-mile reach of the Pomme de Terre River 
valley indicates that the 43 existing irrigation wells 
pumping at maximum potential yields could reduce 
paren a 71 cubic feet per second which exceeds 
low base flow of the river. Results from a finite- 
difference model of the Appleton area indicate that 
we oy emer und-water levels as much as 
m 1973-80 and reduced streamflow 14 
vehi feet per second. Simulation of increased irri- 
gation pumping and decreased areal recharge 
during a three-year drought indicates that water 
levels may decline 9 feet and streamflow may be 
reduced 41 cubic feet per second. When results of 
the analytical and finite-difference models are com- 
bined, computed streamflow reductions exceed 
available base flow by as much as 60 cubic feet per 
second. Results from a finite-difference model of 
the Benson area indicate that at maximum hypo- 
thetical development, drought conditions and in- 
creased irrigation pumping may lower water levels 
12 feet and reduce flow in the Chippewa River 30 
cubic feet second, which is less than low base 
flow. (USGS) 
W86-02357 


RECORDS OF SELECTED —— ST. MARYS 
AND CALVERT COUNTIES, MAR 
Cae Survey, Towson, MD. Water Re- 


urces Div. 
Fos poh primary bibliographic entry see Field 7C. 
W86-02359 


MASS WATER-LEVEL MEASUREMENTS OF 
FALL 1984 IN THE CENTRAL PLATTE RIVER 
BASIN, NEB 


RASKA, 
Geological Survey, Lincoln, NE. Water Resources 
For bibliographic entry see Field 7C. 
WEC02360 


ee CONDITIONS AND WELL 
YIELDS IN FRACTURED ROCKS, SOUTH- 
WESTERN NEVADA COUNTY, RNIA, 
prveen -—d Survey, Sacramento, CA. Water Re- 
sources Di 
R. W. Page, P. W. Anttila, K. L. Johnson, and M. 
J. Pierce. 
Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
per Report 83-4262, 1984. 38 p, 12 fig, 11 tab, 
4 ref. 
Descriptors: *Groundwater, *Well yield, Frac- 
tured rocks, Groundwater use, Saturated fracture 
zones, Recharge, Lineations, Groundwater dis- 
pron Grass Vailey, Nevada County, *California. 


g 
WATER CYCLE—Field 2 
Groundwater—Group 2F 


This report describes the availability of 
water in the southwestern part of Nevada F emore 
and suggests general guidelines for selecting sites 
for future ground-wat f development in the study 
area. Ground water area occurs chiefly in 
fractures in hard oaatieationy metavolcanic and 
| arg rocks generally above a depth of 215 feet. 
me ground water is found at the contact be- 
tween alluvium or decomposed granite and the 
underlying hard rock; little is rast coy in alluvium or 
colluvium. Mean yield is less than 18 gallons per 
minute. (USGS) 
W86-02364 


CHEMICAL AND ISOTOPIC CHARACTERIS- 
TICS OF BRINES FROM THREE OIL- AND 
GAS-PRODUCING FORMATIONS IN EAST- 
ERN OHIO, WITH APPLICATIONS TO THE 
GEOCHEMICAL TRACING OF _ BRINE 
SOURCES, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

we ~— bibliographic entry see Field 2K. 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE OF PROVINCE, TEXAS, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

a roy bibliographic entry see Field 7C. 


—— SHOWING GROUND-WATER UNITS 
AND WITHDRAWAL, BASIN AND RANGE 

PROVINCE, TEXAS, 

Geological Survey, Lakewood, CO. Water Re- 

sources Div. 

For penery bibliographic entry see Field 7C. 

W86-02367 


MAPS SHOWING GROUND-WATER UNITS 
AND WITHDRAWAL, BASIN AND RANGE 
PROVINCE, UTAH, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W86-02368 


MAPS SHOWING GROUND-WATER UNITS 


CALIFORNIA, 
pec Survey, Lakewood, CO. Water Re- 
sources Di 


For For primary bibliographic entry see Field 7C. 


HYDROGEOLOGY OF A LOW-LEVEL RADIO- 
ACTIVE-WASTE DISPOSAL SITE NEAR 


SHEFFIELD, ILLINOIS, 
— Survey, Urbana, IL. Water Resources 


hi B. Foster, J. R. Erickson, and R. W. Healy. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 83-4125, 1984, 83 p, 48 fig, 7 tab, 23 
ref. 


Descriptors: *Groundwater, *Glacial soils, *Ra- 
dioactive wastes, *Tritium migration, Geology, 
Hydrology, Hydraulic conductivity, Groundwater 
flow , Path of —_ *Iilinois, Waste 
—— sites, US Ecology Company, Inc., Shef- 
field facility. 


The Sheffield low-level radioactive-waste facility 
is located on 20 acres of rolling terrain 3 miles 
southwest of Sheffield, Illinois. The shallow hy- 
drogeologic system is composed of glacial sedi- 
ments. Pennsylvania shale and mudstone bedrock 
isolate the regional aquifers below from the hydro- 
— system in the overlying glacial deposits. 

ly sand underlies 67 percent of the site. Two 
ground-water flow paths were identified. The pri- 
mary path conveys ground water from the site to 
the east through the pebbly-sand unit; a secondary 
path conveys aoe water to the south and east 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


through less permeable material. The pebbly-sand 
unit provides an underdrain that eliminates the risk 
of water rising into the trenches. ital computer 
model results indicate that the bly-sand unit 
controls ground-water movement. Tritium found 
in ground water in the southeast corner 
of the site travels approximately 25 feet per year. 
A ny teh water samples from wells which con- 
tritium concentrations had spe- 
cific conductivities, alkalinities, hardness, and chlo- 
ride, sulfate, calcium, and magnesi' 
higher than normal for local shallow ground 
water. (USGS) 
W86-02371 


GROUND-WATER QUALITY DATA FOR THE 


‘A, 
Geological Survey, Trenton, NJ. Water Resources 


Div. 
For primary bibliographic entry see Field 2K. 
w8002374 


GROUND-WATER DATA FOR GEORGIA, 1984, 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 

-_ rimary -, bibliographic entry see Field 7C. 


HYDROLOGY OF PRAIRIE 
VALLEY, 
NORTH: 


DOG CREEK 
NORTON DAM TO STATE LINE, 


“CENTRAL KANSAS, 
_—— Survey, Garden City, KS. Water Re- 


y bibliographi eld 2E 
For pri bibliographic entry see Fi . 
wse02377- 


HYDROLOGY OF AREA 60, 

GREAT PLAINS AND ROCKY MOUNTAIN 
COAL PROVINCES, NEW MEXICO, COLORA- 
DO, UTAH, AND ARIZONA, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

F. E. Roybal. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
or. Report 83-203, 1983. 80 p, 47 fig, 9 tab, 54 
ref. 


Descriptors: Coal mining, Surface water, Ground- 
water, *Water quality, *“Geohydrology, Land use, 
Observation w Water level, Streamflow varia- 

bility, Erosion, Sedimentation, *Water pollution 
sources, *New Mexico, *Colorado, *Utah, *Arizo- 
na, *Delores River basin, *San Juan River basin. 


An expansion of coal-mining activity is planned for 
Coal Area 60, which is one of 20 hydrologic 
reporting areas in the Northern Great Plains and 
Rocky Mountain Coal Provinces. Coal Area 60 
includes ae roximately 20,000 square miles and is 
located at the southern end of the Rocky Mountain 
Coal Province in northwestern New Mexico, 
southwestern Colorado, southeastern Utah, and 
northeastern Arizona. Area 60 includes parts of the 
Dolores and San Juan River basins. Water-quality 
characteristics are based on data from 67 surface- 
water stations and 49 ground-water stations. Dis- 
solved-solids concentrations in ial rivers 
such as the San Juan River commonly are less than 
500 milligrams liter. Dissolved-solids concen- 
trations of 2, eee ee ae 
present in the flows of ephemeral channels such as 

the Chaco River. Calcium and bicarbonate ions are 
the predominant ions in headwater flows, whereas 
sodium and sulfate ions become i ly more 
dominant in the downstream direction. Concentra- 
tions of dissolved iron, manganese, and other trace 
elements in surface water generally are less than 
the limits set in drinking-water and mining regula- 
tions; however, the total recoverable concentra- 


exceeding 10,000 milli; per liter are present in 
exceeding 10,00 lige pe ie ar pre 

vegetation. The chemical-quality characteristics of 
ground water are similar to those of surface water 
except that the dissolved-solids concentration in 


pont water from all formations, especially shale 
— may exceed 3,000 milligrams per liter. 
late concentrations are small in the ground 
water associated with coal deposits. Large concen- 
trations of fluoride are present in ground water 
from all formations; large concentrations of lead, 
selenium ~~ nitrate are associated with certain 
formations. Large alkalinity concentrations are 
found in A ~ waters and ground waters of 
Area 60. (U; 
Waennie 


GEOLOGY OF THE SURFICIAL AQUIFER 
SYSTEM, BROWARD COUNTY, FLORIDA, 
Geological Survey, Miami, FL. Water Resources 
Div. 


C. R. Causaras. 

Available from OFSS, USGS, Box 25425. Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4068. 1985. 2 pl, 9 fig, 9 ref. 


Descriptors: *Geologic formations, *Cross sec- 
tions, *Hydrology, Carbonate aquifers, Unconfined 
—_— *Forida, Broward County, *Biscayne aqui- 
er. 


The geologic framework of the surficial aquifer 
system, of which the Biscayne aquifer is the major 
component in Broward County, Florida, is pre- 
sented in eight geologic cross sections. The cross 
sections are based on detailed lithologic logs of 27 
asd = that were drilled, in the summer of 1981, 
gh the sediments overlying the relatively im- 
permeable units of the Hawthorn Formation, of 
iocene age. The cross sections show the aquifer 
system as a wedge-shaped sequence of Cenozoic 
sediments. The aquifer thickness gradually de- 
creases from more than 400 feet along the coast to 
about 160 feet in the west and southwest parts of 
Broward County. The sediments that comprise the 
aquifer system range in age from Pliocene to Pleis- 
tocene and are assigned to the following strati- 
graphic units from bottom to top: Tamiami Forma- 
tion, Caloosahatchee Marl, Fort Thompson For- 
mation, Key Largo Limestone, Anastasia Forma- 
tion, Miami Oolite, and Pamlico Sand. (USGS) 
'W86-02383 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE PROVINCE, NEVADA, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

ad 7 bibliographic entry see Field 7C. 


MAPS SHOWING GROUND-WATER UNITS 
AND WITHDRAWAL, BASIN AND RANGE 
PROVINCE, NEVADA, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

a rimary bibliographic entry see Field 7C. 


— SHOWING GROUND-WATER UNITS 
AND WITHDRAWAL, BASIN AND RANGE 

PROVINCE, ARIZONA, 

Geological Survey, Lakewood, CO. Water Re- 

sources Div. 

For primary bibliographic entry see Field 7C. 

W86-02386 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE PROVINCE, UTAH, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
For primary bibliographic entry see Field 7C. 
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DELINEATION AND DESCRIPTION OF A 
ZONE OF HIGHER SECONDARY PERME- 


a Survey, Tallahassee, FL. Water Re- 
sources Di 


L. J. Suen and W. L. Miller. 


Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
- Report 83-4249, 1984. 39 p, 22 fig, 5 tab, 30 


Descri tors: *Groundwater, Water quality, Geolo- 
lorida, *Hydrogeology, Aquifers, *Perme- 
Paity, Saline water intrusion, Palm Beach County, 
Aquifer characteristics, *Secondary permeability. 


The surficial aquifer is the primary source of fresh- 
water for the heavily develo coastal area in 
eastern Palm Beach County, Florida. Well fields 
are generally located in a discontinuous zone of 
higher secondary permeability, the northernmost 
extension of the Biscayne uifer in the surficial 
aquifer, that extends ¢ Juno Beach area 
south to Broward County and varies in width from 
— 4 to 15 miles. The zone was formed bi 
dissolution of aquifer limestone paver 
dating Pleistocene age changes in sea level, and 
ranges in depth from about sea level to 220 feet 
below sea level. Because of proximity to the Atlan- 
tic Ocean and saltwater estuaries, the aquifer is 
susceptible to saltwater intrusion. Ground water to 
the west of the zone of higher secondary perme- 
ability is of poor quality. The —_— water is 
calcium bicarbonate dominant. lived solids, 
calcium carbonate hardness, and chloride are 
greatest along the saltwater intruded coastline and 
in the western part of the study area where diluted 
residual seawater exists. Total organic carbon in- 
creases inland due to infiltration of rainwater 
through thicker layers of organic soils. Ground- 
water levels in the aquifer in eastern Palm 
Beach County are strongly influenced by con- 
trolled levels in canals. In March 1981, aher 12 
months of below average rainfall, ground-water 
levels ranged from about 2 feet above sea level 
along the coast to nearly 21 feet above sea level 15 
miles inland in the northwest section of the study 
area. (USGS) 
W86-02393 


ALDICARB-PESTICIDE CONTAMINATION 
OF GROUND WATER IN SUFFOLK 
COUNTY, LONG ISLAND, NEW YORK, 

a Survey, Syosset, NY. Water Resources 


For, primary bibliographic entry see Field 5B. 
W86-02394 


GEOHYDROLOGIC RECONNAISSANCE OF 
THE AVOCA LIGNITE DEPOSIT AREA NEAR 
WILLISTON, NORTHWESTERN NORTH 
DAKOTA, 

pee go Survey, Bismarck, ND. Water Re- 
sources Di' 

W. F. Horak, and O. A. Crosby. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 85-4024, 1985. 22 p, 6 fig, 2 tab, 18 


Descriptors: Aquifers, Groundwater, Surface 
water, *Li; *Strip mines, Williston, *North 
Ww County. 


it in the Sentinel Butte member 
of Fort Union Formation consists of four — 
ly strippable lignite beds. Average bed thicknesses, 
in descending order, are 5, 5, 9, and 8 feet. In the 
area between Stony Creek and Crazy Man Coulee, 
the lignite beds are unsaturated, between 
Stony Creek and Little Muddy River, only the two 
lowest beds are saturated. pees ee 
beds in the Fox Hills Sandstone and the Hell Creek 
Formation probably would yield as much as 50 
Se ee a ee 
lowever, the — are from 1,100 to 
1,800 feet below land surface. Individual sand beds 
in the Tongue River and Sentinel Butte Members 
of the Fort Union Formation are the shallowest 
aquifers below the minable lignite beds. Properly 
constructed wells completed in these sand beds 
could yield as much as 40 gallons per minute. The 
water generally is a sodium bicarbonate type with 
dissolved-solids concentrations from about 
500 to 4,200 milligrams per liter. (USGS) 
W86-02398 





REGIONAL AQUIFER-SYSTEM ANALYSIS OF 
THE NORTHERN GREAT PLAINS IN PARTS 
OF MONTANA, NORTH DAKOTA, SOUTH 
DAKOTA, AND WYOMING--GEOCHEMICAL 
EVOLUTION OF GROUND-WATER COMPO- 
SITION IN TWO CONFINED AQUIFER SYS- 


TEMS, 

pesrscn ood Survey, Lakewood, CO. Water Re- 
sources Di 

= honey bibliographic entry see Field 2K. 


MATHEMATICAL MODEL OF THE TESUQUE 
AQUIFER SYSTEM NEAR POJOAQUE, NEW 


MEXICO, 
—— Survey, Lakewood, CO. Water Re- 
iv. 


sources 

G. A. Hearne. 

Available from Distribution Br., USGS, 604 S. 
Pickett St., Alexandria, VA 22304. USGS Water- 


ly Paper 2205, 1985. 75 p, 81 fig, 17 tab, 55 


A three-dimensional digital model of ground-water 

flow was constructed to represent the dipping an- 

isotropic beds of the Tesuque aquifer un- 
. Simi 
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SUMMARY OF RESULTS OF AN INVESTIGA- 
TION TO DEFINE THE GEOHYDROLOGY 
AND SIMULATE THE EFFECTS OF LARGE 
GROUNDWATER WITHDRAWALS ON THE 
MISSISSIPPI RIVER ALLUVIAL AQUIFER IN 
NORTHWESTERN MISSISSIPPI, 

— Jackson, MS. Water Resources 
For primary ibliographic entry see Feld 4B 


HYDROLOGY OF PRAIRIE DOG CREEK 
VALLEY, NORTON DAM TO STATE LINE, 
NORTH-CENTRAL KANSAS, 

Geological Survey, Garden City, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 


W86-02406 


EVALUATION OF MAIOR, DIKE-IMPOUND- 

ED ge as ATER RESERVOIRS, ISLAND 
OF OAHU, WITH A SECTION ON FLOW Hy- 
DRAULICS IN DIKE TUNNELS IN HAWAII, 
pe Survey, Honolulu, HI. 


urces Div. 
For pri rimary bibliographic entry see Field 4B. 


Water Re- 


PROGRESS REPORT ON BLACK MESA MON- 
ITORING PROGRAM- 


.W. Hill. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Open-File Report 85-483, 
1985. 24 p, 4 fig, 9 tab, 6 


Descriptors: *Groundwater, *Water level, Water 
oa * Aquifers, *Arizona, Black Mesa, *Navajo 
in Reservation, *Hopi Indian Reservation, 


The N aquifer is an im it source of water in 

the 5,400 square-mile Black Mesa area on 

Navajo and lopi Indian Reservations. The project 
-term effects on the 


is to monitor | 
Gonaillistes testes of ve catipaiie 
withdrawals from the aquifer by a 


operation. Withdrawals from the plow tes ‘by the 
elao have ieseesed frou 95 aco in 1908 to 
more than 4,000 acre-ft in 1984. Water levels in the 
confined area of the aquifer have declined as much 
as 75 feet in some municipal and observation wells 
within about a 15-mile radius of the mine well 
poy Part of the drawdown in Te wells i ye 
ue to local page. tepentinny ve not 
i“ unconfined 


clined in w area of the 
squifer, ‘Chemical ‘ansiysis 


pg e. YUCCA MOUNTAIN AND 

VICINITY, 'ADA-CALIFORNIA--INVESTI- 

GATIVE RESULTS THROUGH MID-1983, 
Survey, Lakewood, CO. Water Re- 


sources A 
R. K. Waddell, J. H. Robison, and R. K. 


OFSS, = ond Box 25425, Lake- 
wood, CO 80225. USGS W: Investi- 
— Report 84-4267, 1984. 7 n p, 13 fig, 10 tab, 


the floods occasionally occur. The 
site is enderlain by at least 1,800 meters of voicanic 
Palgorica tne ch and dolomites of 
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W86-02413 
GEOLOGY, HYDROLOGY, AND WATER 
IRIAN 


SY; OIs, 
ae Survey, Urbana, IL. Water Resources 


rr ’. re bye os Sherrill, and K. Cartwright. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. Illinois State Water Survey, Tli- 
nois State Geological Survey, Cooperative 
— Report 10, 1985. 136. p, 45 fig, 6 tab, 


Descriptors: *Geologi c formations, *Groundwat- 
er, *Aquifers, * beds, *Aquifer systems, 
Bedrock, Pumping, —o de mol Water Quality, 
Hydrology, By, (Geology, ee te Cambrian 
system, Ordovician — Confined 
area, Unco! 


Cambrian and Ordovician strata provide much of 
the ae Bm a leven, for 4 ma pane 250 mu- 
alities and 1 the northern half 
of I The Cambrian oad and Crinigien — 
average ally ime 1,000 feet in thickness, and 
are h interconnected and behave as a 
single Same. Recharge occurs principally by ver- 
po) gang of precipitation in areas where the 
ers are not confined. Additi recharge in 
heweliy pumped areas occurs thro I 
across the overlying Maquoketa ing Unit. 
The practical sustained yield of the Cambrian and 
Ordovician aquifers is estimated to be 65 million 
pe Se Oe eee ——- 
led this amount since about 1958 
— withdrawals occur in Cook, DuPage, Kane 
Will Counties. Withdrawals have caused water 
levels to decline as much as 900 feet in parts of 
these counties. In north-central and northwestern 
Illinois, development has not exceeded the pratical 
sustained yield. Groundwater in the recharge area 
of the Cambrian and Ordovician aquifers is chemi- 
cally homogeneous and low in dissolved solids. 
wage ona ne 4h ee vertical and areal changes in 
the ch character of groundwater occur in 
the confined area. As water moves away from the 
recharge area to the east and south, it increases in 
dissolved solids. (USGS) 
W86-02414 


2G. Water In Soils 


PREDICTING LEACHATE GENERATION IN 
LANDFILLS: A NEW METHOD, 

Anderson (James C.) Associates, Camden, NJ. 

wa — bibliographic entry see Field 5E. 


FIELD VARIABILITY OF SOIL PHYSICAL 
PROPERTIES, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

A. J. Peck. 

IN: Advances in Irrigation, Volume 2, Academic 
Press, New York. 1983. p 189-221, 7 fig, 1 tab, 90 
ref. 


tors: *Soil water, *Soil physical properties, 

ity, *Irrigation, *Solute transport, Spatial 

hn Scaling theory, Steady flow, omens 

flow, pre ba Correlation analysis, Mathematical 

studies, Kriging, Flow, Leaching, Infiltration, Soil 
porosity, Drainage, Wetting. 


Quantitative studies of soil variability and its 
impact on water and solute in fields are 
in a state of rapid development. However, several 
implications are wae A very large number of 
— n ‘ah high apetia estimate the 
mean of properties wi spatial variability, 
such as water and solute drainage rate. Presen 


lem of methods for computing 

of soil variation is the 
of the correlogram on the length of a transect 
through its effect on the variance of sample data. It 
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erable to use the v 


properties provides a single Pree ag Je describ- 
ing soil variations to nonuniform soil imply that 
evapotranspiration and drainage are almost uni- 
form in areas which do not lose or gain water by 
surface runoff. A definition of scaling factors 
through infiltration and drainage experiments is 
easier and as effective as working from soil water 
retention and conductivity relationships. varia- 
bility is a major factor contributing to nonuniform 
leaching of sls fom fields. When the probably 
density function of solute transport p: has a 
large variance, a relatively large weal variation in 
water application rates appears to have little influ- 
a2 on field-averaged solute concentrations 
uring leaching. At present, an equivalent uniform 
spelen Gonast ba Siiaad.t0 aaswibe whser and 


SOURCE MOVEMENT AND EFFECTS OF NI- 
TROGEN AND PHOSPHORUS IN THE HEAD- 
bee et OF HOP BROOK, MARLBOROUGH, 


\CHUSETTS, 
os Survey, Boston, MA. Water Resources 
Vv. 
For primary bibliographic entry see Field 5B. 
W86-02343 


21, Water In Plants 


ADVANCES IN IRRIGATION 


For primary bibliographic entry see Field 3F. 
wse02123 


IRRIGATION SCHEDULING BASED ON A DY- 
NAMIC CROP RESPONSE MODEL, 
Kansas State Univ., Manhattan. Dept. of Industrial 


Engineering. 
Lad <r bibliographic entry see Field 3F. 


MODEL OF ROOT GROWTH AND WATER 

UPTAKE ACCOUNTING FOR PHOTOSYN- 

THESIS, RESPIRATION, 

Be Ie, Agnony md Sai 
uburn Univ. t. oF an 

M.G. Huck, and D D. Hille. 4 

IN: Advances in Irrigation, V: olume 2, Academic 

Press, New York. 1983. p 273-333, 17 fe 2 tab, 37 

ref, 3 append. 


Descriptors: *Soil-water-plant relationships, 
gation, Model studies, *Root phiner mmecos 3 Wen 
transpiration, Photosynthesis. 


A model describing the growth and function of 
higher herbaceous plants we — inde- 
pendent processes governed by a set of quantita- 
tive relationships involving the transport and trans- 
preemie te gba mente orem b gage deed 
ver lant-atmosphere continuum. This model, a simpli- 

tion of reality, does not explicitly account for 
nutrient uptake, soil opp soil temperature, soil 


of assimilates). However, the model in its present 
state of a can predict plant responses to 
various sets of circumstances for comparison with 
— Possible uses for the model include 
and distribution under different soil 

sd cima conditions; assessment of the effects of 
strategies on crop response, evaporation, 

pon drainage; and study of the role of genetic or 
ateptive factors involved in drought tolerance. 


86-02132 


TECHNIQUES FOR ESTIMATING IRRIGA- 
TION WATER REQ 


UIREMENTS, 
Wyoming Univ., Laramie. Dept. of Agricultural 
Engineering. 


R. D. Burman, R. H. Cuenca, and A. Weiss. 
IN: Advances in Irrigation, Volume 2, Academic 
es New York. 1983. p 335-394, 13 fig, 16 tab, 56 


Descriptors: *Evapotranspiration, ‘Irrigation, 
*Soil-water-plant _ relationships, | Computers, 
Penman equation, Crop coefficients, Root zone, 
Effective precipitation, Climatic data. 


Estimation of irrigation water requirements re- 
quires determination of evapotranspiration and 
other factors. Methods for estimating evapotran- 
spiration are described. These include the grass- 
versus alfalfa-based reference crop method; the 
Penman method; non-Penman methods such as 
Priestly-Taylor, FAO-24, Jensen-Haise, Blaney- 
Criddle, U.S. Soil Conservation Service TR-21, 
and Boorenbos-Pruitt. Methods are also given for 
estimating other factors: crop coefficients, rooting 
depth, and effective rainfall. Methods for comput- 
ing evapotranspiration must be calibrated for dif- 
ferent climates. The suitability of 16 methods are 
compared, using lysimeters at 10 locations world- 
wide. No one ico natn’ works well in all climates. 
Commonly, the methods under- or overpredicted 
evapotranspiration on the order of 100% for cli- 
mates unlike those in which they had been devel- 
bien Data required for four FAO 
faney-Criddle," radiation, Penman, and pan evap- 
oration) are given. Use of microprocessors and 
data collection instruments improve the ey 
and speed of developing irrigation water 
ments. A sample problem is calculated, Rn 
the Penman equation to estimate reference crop 
evapotranspiration. (Cassar-PTT) 
W86-02133 


2J. Erosion and Sedimentation 


SEDIMENT YIELDS IN EASTERN MONTANA: 
SUMMARY OF DATA AND PROPOSED 
TECHNIQUES FOR ESTIMATING SEDIMENT 
SHEDS. FROM SMALL, UNGAGED WATER- 


inte Survey, Helena, MT. Water Resources 
iV. 


J. H. Lambing. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water Resources Investi- 
— on Report 84-4200, 1984. 45 p, 3 fig, 9 tab, 35 


ana: Pt : *Sediment 4g *Basin characteris- 

ultiple regression, Erosio nm, Ungaged wa- 
tertheda, S low, Sediment *East- 
ern Montana, Fort Union coal region, Power 
River coal region. 


Sediment-yield data for 121 sites in eastern Mon- 
tana have been compiled from results of studies 
conducted by various Federal, State, and private 
agencies. Methods used to determine annual 
sediment yields included reservoir sedimentation 
toy 


Ghee ices eeieat teams tees Gunite 
dependent variable because they were considered 
the most tative of long-term yields. Inde- 
of characteristics 
which could be measured from maps or obtained 
from published sources. Consequently, equations 
Scchallin of aauetinastodeesed- thor tee haw 
quations indicated that the best 
ility was obtained when reservoir 
segregated into ie of similar ae, 
tational complex. The predicti sage oes Ted 
regression equations Fated oes y for fies 
classes of ee complex, as indicated by 
the coefficient of determination =e ee from 
0.59 to 0.96. Corresponding errors ranged 
from 95 to 20 \ en ha The equations are applicable 
for small square miles or less 
within the study area. USGS) 
W86-01922 


ANNUAL SUSPENDED-SEDIMENT LOADS IN 
THE GREEN RIVER AT GREEN RIVER, 
UTAH, 1930-82, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

K.R. Thompson. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
—_ Report 84-4169, 1984. 17 p, 7 fig, 1 tab, 13 


Descrip tors: Sedimentation, — 

Sediment, 
*Sedimentation rates, *Sediment yield, Sediments 
*Colorado River Basin, Green River Basin, *Utah. 


The Green River above gaging station 093150000 
at Green River, Utah, drains about 44,850 square 
peng ion in berg Colorado, and Wyoming. The aver- 
Nag ed mye ene near the station was 6.11 
ranging in age from Precambrian to 
Holeccne are exposed in the Green River drainage 
basin above Green River, Utah. Shale, siltstone, 
and mudstone of Tertiary age probably are the 
most easily eroded rocks in the basin, and they 
contribute a large part of the sediment load in the 
Green River. During 1930-82, the U.S. Geological 
Survey collected records of fluvial sediment at 
station 093150000. Based on these records the 
mean annual cn aes ee load was about 
15,630,000 catens from 1,780,000 tons 
during 1934 to to 43 tons during 1937. The 
minimum daily load of 54 tons was on September 
27, 1956, and the maximum daily load of 2,230,000 
tons was on July 11, 1936. Analysis of the suspend- 
ed-sediment records collected from 1930-82 at sta- 
tion 093150000 indicated that the accuracy of the 
records is fair _— to 1945 and good for the 
remaining period of record. The records after 1945 
reflect the use of improved sampling equipment. 


(USGS 
W86-01935 


ESTUARY AS A SEDIMENT TRAP: ALTER- 

NATE APPROACHES TO ESTIMATING ITS 

FILTERING EFFICIENCY, 

—— bee — Coll. of oe aaa 
or primary 0; entry see . 

W3¢02076 ong 


RECENT SEDIMENTATION RATES __IN 


CHESAPEAKE BAY, 
Dartmouth Coll., Hanover, NH. Dept. of Earth 
Sciences. 


For primary bibliographic entry see Field 2L. 
W8602077 


ROLE OF FLOCCULATION IN THE FILTER- 
ING OF PARTICULATE MATTER IN ESTU- 


ARIES, 
rere Inst. of Oceanography, Dartmouth (Nova 
ae rimary bibliographic entry see Field 2L. 


ERODING SOILS: THE OFF-FARM —. 
es Foundation, Washington, DC. 
waciena’ bibliographic entry see Field 4D. 


PROGRESS REPORT: PERFORMANCE OF 
THE VIBRATING U-TUBE FLUID DENSITY 
GAGE FOR oe yy nat SUSPENDED-SEDI- 
MENT CONCENTRATI 

poner oh Survey, Sasi, MN. Water Re- 


sources Di 
For For primary ; bibliographic entry see Field 7B. 


DISTRIBUTION AND TRANSPORT OF TRACE 
SUBSTANCES IN THE SCHUYLKILL RIVER 
BASIN FROM BERNE TO PHILADELPHIA, 
PENNSYLVANIA, 

i Survey, Harrisburg, PA. Water Re- 


sources Div. 
wa aver bibliographic entry see Field 5B. 








HYDRAULIC AND SEDIMENT CHARACTER- 

ISTICS AT THE NORTH CHANNEL BRIDGE, 

JAMAICA BAY, NEW YORK, 

— Survey, Albany, NY. Water Resources 
iv. 


W. W. Staubitz, and S. W. Wolcott. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 85-4085, 1985. 43 p, 6 fig, 11 tab, 23 


Descriptors: Hydraulics, Tides, *Tidal currents, 
Poo one scour, Bottom sediments, Suspended 

Oe oe *New York, Jamaica 
ox Be North Bridge, North Channel, Data 
collections. 


Data were collected during the spring of 1984 in 
the vicinity of North Channel Brid, aed sara 
Bay, New York to define the hydraulic regime and 
the physical characteristics and chemical quality of 
bottom sediments. The data were used in a semi- 
quantitative analysis to one the effects of — 
replacement and the attendant 
bottom sediments, on the ag oes and quality = 
water and bottom sediments. The ae > aed 
figuration at the bridge site was defined, and 
desoes Gilet tle and Udil velocity dota’ wore 
collected for about a month. In addition, eight 
bottom-sediment samples were collected near the 
ee cmopened, tii hydraulic anal- 
show that the proposed bridge should not 
ve any measurable effect on the net water trans- 
font ogee cau The sediment data 
indicate that bottom sediments are relatively un- 
polluted in the vicinity of the bridge. Seventy-five 
percent of the res bottom sediments will 
probably settle within 186 m of the bridge during 
om avensee ebb tide. Metals and nutrients released 


Geological Survey, Sacramento, CA. Water Re- 


sources Div. 
on a bibliographic entry see Field 7C. 


2K. Chemical Processes 


AVAILABILITY AND CHEMISTRY OF 
GROUND WATER ON THE BRUNEAU PLA- 
TEAU, SOUTH-CENTRAL IDAHO, 

Geological Survey, Boise, ID. Water Resources 


For primary bibliographic entry see Field 2F. 


VIENN. 
21, 1983, BY R. 
ee ee TS Water Resources 


T 5. Coplen, I. Friedman, and J. R. O’Neil. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4136, 1984. 6 p, 1 fig, 2 ref. 


Descriptors: Geochemistry, Isotopes, Water qual- 
ity standards, Oxygen isotopes. 


Seoc E on Stable Isotope Reference 
and Hydrologic Investi- 

in Vienna does not accurately repre- 
consultants’ consensus on three important 


— The consultants (1) recommended no value 
the C02-H20 oxygen isotope fractionation 
factor, not the cited value of 1.04115, (2) adopted a 
value of 1.0309 rather than 1.03086 to relate the 
PDB and SMOW scales, and (3) adopted a firm 
180 value of -2.20% for NBS-19 on the PDB scale 
rather than agreeing that this would be a tentative 
value subject to modification when more measure- 
lected ries are available. 


HYDROGEOLOGIC RECONNAISSANCE OF 
STRATIFIED-DRIFT AQUIFERS NEAR SIMS- 
BURY, CONNECTICUT: AVAILABLE DATA 
AND FUTURE 


NEEDS, 
psc. F tries Hartford, CT. Water Re- 
sources Di' 
J. W. Bi 
Available from OFSS, USGS Box 24525 Lake- 
wood, CO 80225. USGS Water-Resources Infor- 
mation Report 83-4145, 1984. 31 p, 4 fig, 24 ref. 


Descriptors: *Glacial aquifers, *Ground-water 
availability, Ground-water potential, *Adquifer 
characteristics, _ Water-resources development, 
*Connecticut, *Town of Simsbury, Stratified-drift 
aquifers, Hartford County, Saturated thickness. 


Hydrogeologic data — several sources were 
used to prepare maps sho the extent, saturated 
thickness, and composition of stratified-drift depos- 
its near Simsbury, Connecticut. This synthesis of 
available data is intended to guide future ground- 
water studies by identi favorable areas for 
development ae i additional information useful for 
resources planning and management. Deposits suit- 
able for ground-water development underlie part 
of Stratton Brook valley and an area between the 
Farmington River and the community of Hoskins. 
_ potentially favorable areas occur east of the 
River near Avon, in the upper part of 
Pewee Brook valley and Bissel Brook valley. 
Extensive, thick deposits of silt, clay, and sand 
unsuitable for ground-water devel: t underlie 
most of the Farmington River valley. In several 
areas of the town, subsurface data is sparse and the 
water-yielding characteristics of the stratified drift 
are unknown. (USGS) 
W386-01967 


RESEARCH PROGRAM FOR ATMOSPHERIC 
CHEMISTRY, RADIATION AND DYNAMICS, 
—a, ae Environmental Research, Inc., 


For] primary bibliographic entry see Field 5B. 
W86-01996 


FATES OF URANIUM AND THORIUM DECAY 

SERIES, NUCLIDES IN THE ESTUARINE EN- 

VIRONMENT, 

State Univ. of ‘New York at Stony Brook. Marine 

Sciences Research Center. 

For primary bibliographic entry see Field 2L. 
W86-02079 


WATER ANALYSIS, VOLUME 1: INORGANIC 
PART 1, 


For primary bibliographic entry see Field 5A. 
W86-02257 


ORIGIN AND NATURE OF ss INOR- 
by = CONSTITUENTS NATURAL 


Universite of Southern a, worl Los Angeles. 

Environmental Engineering Pro; 

B. A. Eichenberger, and K- Y. Chen. 

1982, Vol W tecegenie Specten Port Lp 1-28 
‘olume 1: . p 1-54, 

1 tab, 255 ref. i a 


: *Water analysis, *Trace elements, 
*Trace metals, * 
pov egy w2s wo Lamy 
an 


ing water, Natural waters, Metal 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


Inorganic species enter natural waters from a vari- 
ety of sources such as the weathering of rocks and 
soils, atmospheric fallout, and anthropogenic 
inputs. The possible interactions occurring be- 
tween metallic — and other solution species 
are described, followed by a discussion of individ- 
ual metals. These interactions include: hydrolysis 
reactions, complexation with inorganic ligand, 
complexation with or; ligands, and conduct- 
ance and pH effects. The pH and conductivity of 
the water system can control solubilization or ag- 
glomeration and therefore subsequent sedimenta- 
tion of the metal species. A discussion of the 
possible hydrolysis ucts, complex species, and 
toxicity for 15 metals and three nonmetals in natu- 
ral-water systems is given. Twelve of the metals 
under consideration are incorporated in the EPA 
Primary and Secondary g Water Regula- 
tions (As, Ba, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Se, Ag, 
and Zn). Sb, Be, and Ni, which have also shown 
toxic properties, are included in the discussion. B, 
F, and cyanides are the three nonmetals consid- 
ered. oat) 

W86-0225 


REDOX POTENTIAL: ITS MEASUREMENT 
AND IMPORTANCE IN WATER SYSTEMS, 
Maryland oe . Survey, Baltimore. 

O. P. Bricker. 
IN: Water Analysis, Academic Press, Orlando, FL, 
1982, Volume 1: ter Species, Part 1. p 55-83, 
11 fig, 2 tab, 101 ref. 


Descriptors: *Oxidation-reduction _ potential 
*Chemical reactions, *Water anlaysis, *Trace, ele- 
ments, *Natural waters, Oxidation, Trace metals, 
Dissolved solids, Hydrogen ion concentration, 
Conductance, Potentiometers, Electrodes. 


Oxidation and reduction (redox) reactions play an 
important role in determining the behavior of 
many elements in the environment. The theoretical 
framework of redox reactions is given. The redox 
potential is usually measured electrometrically 
with an electrode pair consisting of an inert metal 
electrode coupled with a reference electrode. The 
electrometers usually employed are the direct 
reading meter and the null balance meter. The 
electrodes of the electrometer must be made of a 
material that is inert to chemical reaction in the 
system being measured, but electroactive to both 
the reduced and oxidized species involved. The 
nobel metals, boron carbide, and graphite are com- 
monly used in electrodes. The hydrogen electrode 
is the ultimate reference standard of redox poten- 
tial measurements. The calomel electrode and the 
silver-silver chloride electrode are also described. 
The operation of reference electrodes depends 
upon liquid junction effects. The redox potential is 
a variable of major importance in characterizing 
systems containing elements that exhibit more than 
one oxidation state. When the appropriate thermo- 
dynamic data are available, the equilibrium config- 
uration of a redox system may be easily modeled 
for a given set of conditions. Perhaps the most 
reliable method currently available for evaluating 
the redox state of a system is quantitative analysis 
of the oxidized and reduced species of a compo- 
nent of the system. (Geiger-PTT) 

W86-02259 


ALKALINITY AND ACIDITY, 

McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ology. 

J. R. Kramer. 

IN: Water se ag Academic Press, Orlando, FL, 
1982, Volume 1: Inorganic Species, Part 1. p 85- 
135, 7 fig, 5 tab, 20 ref. 


Descriptors: *Alkalinity, *Acidity, *Water analy- 

sis, *Natural waters, *Chemistry P Trace 
pain Hydrogen ion concentration, Physioche- 
mical properties, Colloids, Chemical analysis, 
Chemical reactions. 


Alkalinity is a routinely measured parameter for 
natural waters and wastewaters, whereas acidity is 
less commonly measured but is involved in analysis 
of low-pH solutions such as rainfall. Alkalinity and 
acidity are conservative terms that change only 
with the volume of the sample. Parameters that are 
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significant in alkalinity and acidity determinations 
consist of nutrients, trace metals, or acids, 


attention is given to the use 
and determination of H-ion concentration rather 


CONDUCTANCE: A COLLECTIVE MEASURE 
OF DISSOLVED IONS, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 1B. 
W86-02261 


THEORY AND MEASUREMENT OF TURBIDI- 
TY AND RESIDUE, 

Hach Co., Loveland, CO. 

R. D. Vanous, P. E. Larson, and C. C. Hach. 

IN: Water Analysis, Academic Press, Orlando, FL, 
1982, Volume 1: Inorganic Species, Part 1. 1982, p 
163-234, 37 fig, 6 tab, 15 ref. 


rs: *Turbidity, *Dissolved solids, *Sus- 

ies, *Water analy- 

‘astewater analysis, 

Water a. TNeraral waters, Nephelometers, 
Opacity, Light penetration. 


Any natural water sample that the anslyst comes in 
contact with will invariably contain residue. The 
importance of monitoring residue was not fully 
realized and its < pecma were not widespread 


Process instruments used to continually monitor 
ieee ft oe ee 
specifications of nephelometric instruments is 
given. The calibration and standardization of ne- 
phelometric instruments are considered along with 
the potential of future nephelometric develop- 
ments. The lures used for the determination 
of residue (suspended and dissolved solids) are 
reviewed. (Geiger-PTT) 

W86-02262 


SALINITY SOURCES AND PROBLEMS OF 
THE DANUBE RIVER BASIN, 


North Dakota State Univ., Fargo. Dept. of Soil 
Science. 


For primary bibliographic entry see Field 5B. 
W86-02273 


SOUTHWESTERN SALINITY SITUATION: 
THE ROCKIES TO THE 
Army Engineer Div. Southwestern, Dallas, TX. 
For primary bibliographic entry see Field 5B. 
W86-02274 


SALINITY BALANCE OF THE LOWER 
VIRGIN RIVER BASIN, NEVADA AND ARIZO- 
N. 


|A, 
Montana Univ., Missoula. Dept. of Geology. 
For sey bibliographic entry see Field 5B. 


GRAND VALLEY SALT PICK-UP CALCULA- 
TIONS, 

Bureau of Reclamation, Grand Junction, CO. 

For pri bibliographic entry see Field 5B. 
W802278 


CHEMICAL REACTIONS INFLUENCING SA- 
LINITY INCREASE OF SOIL AND GROUND- 
WATERS IN THE GREAT BASIN, WESTERN 
UNITED STATES, 
Nevada Univ. System, Reno. Desert Research Inst. 
B. be and R. L. Jacobson. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 525-535, 4 fig, 
20 ref. 


Descriptors: *Groundwater, *Salinity, *Water pol- 
lution sources, Calcium, um, Sodium, Po- 
tassium, Silica, Chloride, Alkalinity. 


Groundwater chemistry in the semi-arid western 
Great Basin is mostly controlled by common proc- 
esses of rock dissolution and formation of second- 
ary minerals. The major cations and silica are 

sooviaed from dissolution of silicate minerals. 

vels of Ca, Mg, SO4 and alkalinity are mostly 
controlled by incongruent silicate reactions. Chlo- 
ride is derived from traces in rocks and only mini- 
mally from cyclic salts. It increases gradually 
along a flow path and due to the high solubility of 
its salts, its levels are not restricted. The acidity 
required for the advance of rock dissolution is 
probably mostly provided by CO2 derived from 
per ev ra ———S. toa mrad : = 

—- ewig vd in locally from 
the oxidation fide minerake (Atche) 
W86-02311 


QUALITY OF GROUND WATER IN THE 
PRINCIPAL AQUIFERS OF ~~ eae 
NORTH CENTRAL WASHIN 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

J. C. Ebbert. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
oo Report 83-4102, 1984. 112 p, 24 fig, 37 tab, 


Descriptors: *Water — *Groundwater, 
Water quality standards, *Washington. 


ground water in the region is 
oc for most uses. (USGS) 


ANALYSIS OF GROUND-WATER-QUALITY 
DATA IN MONTANA, 
gma Survey, Helena, MT. Water Resources 


For, rimary bibliographic entry see Field 7C. 
Wae02361 


SOURCES, 

Geological Survey, Columbus, OH. Water Re- 
Ky Breen, C G. Angelo, R. W. Masters, and A. 
C. Sedam. 


Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 


~~ Report 84-4314, 1985. 58 p, 14 fig, 11 tab, 


Sapiens 
wells, 


meals, All Berea 
stone, Clin’ ton sandsions, — Knox Dolomite, 
Rose Boe sandstone, *O) 


ton sandstone, i 
and the Rose Run formation of 
Ordovician age ia 2¢ counties in eastern Ohio. 
Tonic concentrations of dissolved constituents in 
brines from these formations fall in the 
following ranges (in millimoles per of 

brine): Na, Cl'> 1 1,000; 100 < Ca, Mg < 1,000; 1 
= 'K, Be Se Gs Fe, $04 < 100; Mn, Zn, Al, I, 
HCO3, Si02 < 1. Mean ionic concentrations of 
Ca, Mg, Na, Cl, K, SO4 and Br, and mean values 
of density and dissolved solids are significantl 
Gitieoant &: the 9s-qincenh coniidence ipvet in enth 
formation. Only potassium has a unique concentra- 
tion range in each formation. Selected concentra- 
neklaedeal eoaincet ce iaeeecenar noes 


pena cge nel vemg having some history 
Sf dilution. The k: a ratoe work best fr identify. 
ing the source formation of an unidentified brine. 

Isotopic characteristics of ee a and oxygen 
indicate a meteoric origin for the water matrix of 
the brines. Sulfur isotopes may have utility for 
—— ee water. 


W86.02365 


GROUND-WATER ar DATA FOR THE 
ATLANTIC COASTAL PLAIN: NEW JERSEY, 

DELAWARE, MARYLAND, VIRGINIA, AND 

NORTH CAROLINA, 

ana Survey, Trenton, NJ. Water Resources 


LD L. Knobel. 

an a ek 
Open-File Report 

1985. 84 p, 1 fig, 10 tab, 8 ref, 1 pl. 


: *Coastal aquifers, Coastal 
Groundwater, Statistics, *Water 


pn Survey, Bismarck, ND. Water Re- 
For primary bibliographic entry see Field SB. 


For pri ms bibliographic Field 2F 
‘or entry see E 
W8002398 


REGIONAL AQUIFER-SYSTEM ANALYSIS OF 
THE NORTHERN GREAT PLAINS IN PARTS 





OF MONTANA, NORTH DAKOTA, SOUTH 
DAKOTA, AND WYOMING--GEOCHEMICAL 
EVOLUTION OF GROUND-WATER COMPO- 


SITION IN TWO CONFINED AQUIFER SYS- 


TEMS, 
aces Survey, Lakewood, CO. Water Re- 
sources Div. 


. Henderson. 
Available from Distribution ae USGS, 604 S. 
Pickett St., Alexandria, VA 22304. USGS Profes- 
ee Paper 1402-C, 1984. 84 p, 53 fig, 32 tab, 122 


rs: *Groundwater, * 


The Kootenai eee oe ett Date. ew 
tana, and the Lance Formation and Fox Hills 
Sandstone in the Powder River Basin, Wyoming, 

constitute two im; it sandstone iter eonteus 
in the Northern Plains region. Calculation of 
the saturation states of aquifer minerals suggests 
several silicate, and aluminosilicate 


try. Mass transfer modeling indicates that the ob- 
served behavior of major and minor dissolved spe- 
cies in both systems can satisfactoril 


ly be explained 
by equilibration with calcite and dolomite. Tao 
trolling Se these 


systems are probably the incongruent dissolution 
of dolomite to form calcite driven by the dissolu- 
tion of CO2. Plausible CO2 sources include organ- 
ic carbon oxidation and li coalification. 

minosilicates infl 


by 

jjusting measured carbon-14 activities for carbon- 

ate mass transfer, are comparable to values calcu- 

lated from hydrologic aquifer tests and potentio- 

metric data. These carbon-14 flow rates average 

poet eee Bg ord it nampa po 
aquifer of the Kootenai F 


per ed for the Lance-Fox Hills pia (ses) 


2L. Estuaries 


APPEARANCE AND WATER QUALITY OF 
TURBIDITY PLUMES PRODUCED BY 
DREDGING IN TAMPA BAY, FLORIDA, 

mow Survey, Tampa, FL. Water Resources 


For. primary bibliographic entry see Field 6G. 


METHODS FOR THE COLLECTION OF GEO- 
CHEMICAL DATA FROM THE SEDIMENTS 
OF THE TIDAL POTOMAC RIVER AND ES- 
pe INCLUDING DATA FOR 1978-1980 AS 


IX, 
Geological Survey, Reston, VA. Water Resource 
re D. Goodwin, B I. Schultz, D. L. Parkhurst, N. 
S. Simon, and E. Callender. 
Available from OFSS, USGS Box 25425 Lake- 


wood, CO 80225. USGS Open-File Report 84-074, 
1984. 129 p, 4 fig, 4 tab, 42 ref. 


srg Rivers, *Estuaries, Sediments, Pore 
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processing, data, 
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six pect periods. (USGS) 
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ESTUARY AS A FILTER, 

Estuarine 'R of the Seventh Biennial International 
Estuarine Research Conference, Vir, a Beach, 
irginia, October 23-26, 1983. A Press, 

Orlende FL 1984. Edited by Victor S. Reena 

P. 


Descriptors: *Estuaries, *Filtration, *Particulate 
matter, *Fate of pollutants, Sediments, Sedimenta: 
tion, Water iar clveulesten; Sitangumeet, Aqpiatie Nik 
Estuaries and coastal areas act as filters between 
rivers and oceans by trapping signi t quantities 
of sediments and associated pollutants. This filter 
aspect is emphasized in a co! of con- 
poe pa wll so yp all gy an 


processes, 
esses, and | management implications. he physical 


shape, mixing, circulation, c 

stage of evolution of the estuary ly influence 
The y Bis ond 
: Sound are particularly effec 
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geochemical processes are in case 
ies of nutrients and other substances in northern 
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ESTUARY AS A FILTER: AN INTRODUCTION, 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center 


IN: The Estuary 
lando, FL. 1984. p 1-11, 10 ref. 


rs: *Estuaries, *Filtration, *Particulate 
Sediments, Water 
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colle matval affected by ming. vi- 
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ageing poems hae and 
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solved and suspended particulates from 

An understanding ofthe tering capectes of ste 
aries should be incorporated into management pro- 
grams. (Cassar-PTT) 
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TURBULENCE AND MIXING IN ESTUARIES, 


a Univ. (England). Dept. of Oceanogra- 
phy. 


a Bowden. 
IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 15-26, 2 fig, 19 ref 


effects, Turbidity, 
ieee Sediment transport, Saline water. 


Mixing and di in an estuary result from a 
combination of advective and diffusive Processes 


human intervention, most attention in the past has 
been given to longitudinal fluxes across  aaeeny 
pe pacey mb ont 3 The 
ent simplicity of one-dimensional treatments, 
a demrynatiecteng oom 
contributions sical processes in the verti- 
cal and transverse It is likely that two- 
and three-dimensional will be more widely 
Ee ee ne emninD ania 
calls for a better understanding of the 
processes which are to be slavalated. (Author) 
W86-02072 


VERTICAL ea IN RESIDUAL CUR: 

RENT RESPONSE TO METEOROLOGICAL 
FORCING IN THE MID-CHESAPEAKE BAY, 
State Univ. of ar a at Stony Brook. Marine 


Sciences 

D. W. Pritchard, and M. E. C. Vieira. 

IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 27-65, 13 fig, 4 tab, 11 ref. 
0CN8208363A01. 


Descriptors: *Estuaries, *Filtration, *Water cur- 
rents, *Wind pressure, Chesapeake Bay, Model 
studies, Canasta, Tidal effects, Rivers, Atmos- 
pheric pressure. 


Records of the ovachenaa See eet 
from current meters y ior ys in two 


four layers were reproduced by the model. 
(Author 
W86-02073 
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Descriptors: ‘*Estuaries, ‘Filtration, *Fjords, 

*Water circulation, *Fate of pollutants, Bottom 

water, Mixing, Tidal effects, Dissolved solids, Sus- 

led sediments, Particulate matter, Water circu- 

ion, *Puget Sound, *Washington, Saline water, 
Sediments, Rivers. 


Bottom water in fjord-like Puget Sound is renewed 
several times a year, usually at the largest flood 
tides through Admiralty Inlet and at the smallest 
neap tides. The controlling mechanism appears to 
be tidal and mixing processes at the entrance sill. 
Although the average bottom water replacement 
time is about two weeks, complete renewal does 
not occur every two weeks. The inflowing bottom 
water entrains some of the seaward flowing upper 
water at the landward side of the sill. This acts as a 
filter to prevent some dissolved and particulate 
matter with their associated contaminants from 
leaving the system. (Cassar-PTT) 

W86-02074 


ESTUARY AS A FILTER FOR FINE-GRAINED 
SUSPENDED SEDIMENT, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

J. R. Schubel, and H. H. Carter. 

IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 81-105, 3 fig, 2 tab, 53 ref. 


Descriptors: *Estuaries, *Filtration, *Particulate 

matter, *Sedimentation, Suspended sediments, 

Sediments, Mixing, Tidal effects, Currents, Water 

currents, Sediment transport, Model studies, Saline 

water, Fate of pollutants, Stratification, Chesa- 

i Bay, Rivers, Turbidity, Potomac River, 
ind effects. 


Estuaries function as filters for the signals they 
receive from the land and the sea. The nontidal 
residual circulation, tidal mixing, and estuarine ge- 
ometry determine the efficiency of this filter for 
suspended sediment. Tidal currents provide energy 
for mixing saltwater from the ocean with freshwa- 
ter from the river. The resulting salinity distribu- 
tion drives that part of the nontidal circulation 
caused by density differences, which in turn influ- 
ences the salinity patterns and resulting density 
gradients. This feedback between salinity redistri- 
bution and gravitational circulation places a con- 
straint (filter) on the range of variations in flow 
and salt concentration in the estuary. The nontidal 
circulation also controls the distribution and trans- 
portation of suspended sediment, and the deposi- 
tion of fine particles with the estuary. The distribu- 
tions of salt and fine suspended matter control the 
behavior of many nonconservative constituents 
such as nutrients, radionuclides and some metals, 
their modes of occurrence and transport, and their 
reservoirs of accumulation. The result of these 
processes is that the estuary modifies significantly 
the strength and the form of the signals it receives 
from land and sea. Alteration of an estuary’s gravi- 
tational circulation pattern by changing its fresh- 
water input or its geometry modifies its filtering 
efficiency. In general, as an estuary changes from 
being highly stratified toward being well-mixed, its 
filtering efficiency for land-derived constituents 
first increases to a maximum (in the partially-mixed 
region) and then decreases. A simple kinematic 
model is used to demonstrate the relationship be- 
tween estuarine type and filtering efficiency for 
Chesapeake Bay. (Author) 

W86-02075 


ESTUARY AS A SEDIMENT TRAP: ALTER- 
NATE APPROACHES TO ESTIMATING ITS 
FILTERING EFFICIENCY, 

Delaware Univ., Newark. Coll. of Marine Studies. 
R. B. Biggs, and B. A. Howell. 

IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 107-129, 2 fig, 4 tab, 61 ref. X- 
003256-01. 


Descriptors: *Estuaries, *Filtration, *Sedimenta- 
tion, *Particulate matter, Capacity/inflow ratio, 
Model studies, Aquatic life, Zooplankton, Oysters, 
Shellfish, Suspended sediments, Sediments, Dela- 
ware Bay, Bathymetry, Sediment cores, Sediment 
transport, Rivers, Saline water. 


The sediment trapping efficiency of estuaries for 
particulate matter was reviewed using several 
methods of estimating trapping efficiency: box 
models, historical changes in bathymetric data, 
geochronological data, and the capacity-inflow 
ratio (C/I). Most open water estuaries (those 
which have not yet evolved into deltaic systems) 
showed 90-100% sediment trapping efficiency. The 
C/I was computed for several estuaries using the 
mean low water volume to minimize tidal vari- 
ations and wal po agro times watershed area 
instead of actual inflow. An exponential curve was 
devised to use the C/I to predict the percent 
sediment trapped. A >99% sediment trapping effi- 
ciency was equivalent to a C/I of about 2, about 
75% t 0.05 C/I, and 30% to 0.006 C/I. A concep- 
tual model was developed to show the source and 
intensity of areal depositional processes. Biologi- 
cally mediated sedimentation was shown to be a 
major factor in sedimentation. For example, the 
zooplankton, oysters, and mussels in Delaware Bay 
fix about 400 billion kg/year of sediment. This is 
200 times the annual sediment input from the rivers 
(1.4 billion kg/year). (Cassar-PTT) 

W86-02076 


RECENT SEDIMENTATION’ RATES _IN 
CHESAPEAKE BAY, 

Dartmouth Coll., Hanover, NH. Dept. of Earth 
Sciences. 

C. B. Officer, D. R. Lynch, G. H. Setlock, and G. 
R. Helz. 

IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p.131-157, 4 fig, 2 tab, 27 ref. 


Descriptors: *Estuaries, *Sediment transport, *Fil- 
tration, *Sedimentation rates, *Chesapeake Bay, 
Tracer studies, Susquehanna River, Rivers, Saline 
water. 


Nonlinear parameter estimation techniques were 
applied to obtain optimum values and confidence 
intervals for mass sedimentation rates in Chesa- 
peake Bay from Pb210, Cs137 and Pu239, 240 
geochemical tracer profiles. The results show high 
sedimentation rates of around 0.3-1.2 g/sq cm/year 
for the upper bay, modest sedimentation rates of 
0.1-0.3 g/sq cm/yr for the middle bay, and modest 
to high sedimentation rates of 0.1-0.8 g/sq cm/yr 
for the lower bay. The principal source for the 
upper bay is the Susquehanna River discharge and 
that for the lower bay is the ocean and lower bay 
environment. In terms of total sediment budget the 
results are in agreement with published eivdence 
that episodic sedimentation events are an important 
feature of the bay system. (Author) 

W86-02077 


ROLE OF FLOCCULATION IN THE FILTER- 
ING OF PARTICULATE MATTER IN ESTU- 


ARIES, 
— Inst. of Oceanography, Dartmouth (Nova 
tia). 


K. Kranck. 
IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 159-175, 6 fig, 44 ref. 


Descriptors: *Estuaries, *Filtration, *Particulate 
matter, *Flocculation, *Sedimentation, Suspended 
sediments, Sediments, Rivers, Saline water, Parti- 
cle size, Sediment transport, Settling velocity, Or- 
ganic matter. 


The structuring of suspended particulate matter in 
estuaries into flocculated settling entities is de- 
scribed and discussed. A hierarchy of three parti- 
cle distribution types is described: in situ distribu- 
tions contain abundant large low density fragile 
aggregates (macro-flocs) with high settling rates, 
the formation of which is promoted by low turbu- 
lence and high particulate concentrations. During 
periods of high currents in nature and during ship- 
board and laboratory sample handling, these 
macro-flocs break up into more stable distributions 
of smaller flocs which are the basic building blocks 
of the larger units. Laboratory oxidation of organic 
matter and disaggregation of aggregates allow the 
size analysis of individual single mineral grain dis- 
tributions for purposes of direct comparison be- 
tween bottom and suspended sediment spectra. 
The constituent grain-size distribution of the inor- 
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ganic component of a floc replicates the grain size 
of the suspension as a whole. The diverse grain size 
and chemical nature of the organic matter makes 
its flocculation kinetics more complicated. Past 
laboratory experiments have indicated the exist- 
ence of organic-inorganic proportions optimum for 
flocculation. This is substantiated by ash-loss data 
from three estuaries with different relative inputs 
of organic and inorganic matter. The particulate 
matter in each was dominated by similar organic- 
inorganic proportions (65%-75% organic matter 
by volume) indicating that the component in 
excess of this value had been preferentially export- 
ed from the estuary. Settling of suspended sedi- 
ment as macro-flocs and near bottom break-up and 
resuspension of floc fragments control the very 
dynamic equilibrium between particle trapping and 
ys as in estuaries. (Author) 


FATES OF URANIUM AND THORIUM DECAY 
SERIES, NUCLIDES IN THE ESTUARINE EN- 
VIRONMENT. 


: J 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 
J. K. Cochran. 
IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 179-220, 10 fig, 1 tab, 66 ref. 
OCE76-02-39. 


Descriptors: *Estuaries, *Filtration, *Radioiso- 
topes, *Tracer studies, Sedimentation, Uranium ra- 
dioisotopes, Thorium radioisotopes, Radium ra- 
dioisotopes, Lead radioisotopes, Polonium radioi- 
sotopes, Sediments, Suspended sediments, Mixing, 
Organic matter, Saline water, Bottom sediments, 
— Rivers, Radon, Aquatic life, Benthic 
‘auna. 


Naturally occurring radionuclides of the uranium 
and thorium decay series are useful in studying 
estuarine geochemical processes ranging from the 
removal of reactive nuclides from the water 
column to the mobilization and transport of chemi- 
cal species in the sediment column. Although ura- 
nium isotopes generally show conservative behav- 
ior during estuarine mixing, removal from solution 
can occur at low salinities or in estuaries high in 
dissolved organic matter. Uranium in estuarine 
sediments also displays a diagenetic chemistry 
linked to oxidation-reduction. In contrast to urani- 
um, radium isotopes are released during estuarine 
mixing. Mechanisms of release include desorption 
from suspended sediments and the mobilization of 
radium from bottom sediments. The latter is dem- 
onstrated by measurements of Ra226 and Ra228 in 
sediment pore waters. The thorium isotopes, 
Th234 and Th228, produced by decay of soluble 
parents U238 and Ra228, are good analogs for 
chemical species which interact strongly with par- 
ticles in the estuary. Both have been used to esti- 
mate removal times of thorium from solution to 
particles. The distribution of Th234 and Th228 in 
sediments is governed primarily by particle mixing 
by the benthic fauna, and both isotopes serve as 
chronometers to determine mixing rates. Pb210 
and its daughter Po210 also serve as tracers of 
reactive nuclides. Both are removed rapidly to 
bottom sediments. Although Pb210 is a longer 
lived tracer than Th234 or Th228, its depth distri- 
bution in estuarine sediments is also affected by 
bioturbation. Successful reconstruction of sediment 
chronology in the estuary thus requires the appli- 
cation of several tracers with different half-lives 
and independent information on the sediment 
budget of the area. (Author) 

W86-02079 


RESPONSE OF NORTHERN SAN FRANCISCO 
BAY TO RIVERINE INPUTS OF DISSOLVED 
INORGANIC CARBON, SILICON, NITROGEN 
AND PHSOPHORUS, 

Geological Survey, Menlo Park, CA. 

L. E. Schemel, D. D. Harmon, S. W. Hager, and 


tuary as a Filter, Academic Press, Or- 
84. p 221-240, 6 fig, 1 tab, 29 ref. 
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River, San Pablo Bay, Suisun Bay, Rivers, Solute 
transport, Seasonal variation, Water i ga Saline 
water, ee filters, Phytoplank 


processes can be effective in modifying 
erg “Gaunetion: of dissolved inorganic 
forms of carbon, silicon, nitrogen, and phosphorus 
in northern San Francisco Bay. During winter, 
high inflow from the Sacramento-San Joaquin 
river system supplied these nutrients to the estuary 
at rates that exceeded potential rates of estuary 
supply and removal processes. During spring and 
summer, when inflow rates were lower, the estu- 
ary was an effective filter of the river inflow signal 
because rates of estuarine processes were high 
relative to river and other sup PP iat rates. At lower 
inflow rates, the river apparently influenced estua- 
rine hydrodynamic feeatures that controlled rates 

of phytoplankton nutrient removal. Largest biolog- 
removal effects were localized in San Pablo 
Bay during spring and Suisun Bay during summer, 
and they were generally more pronounced in shal- 
low water areas of the bays. In San Pablo Bay, 
effects of biological removal appeared soon after 
river inflow decreased from high winter rates, but 
persisted for only a short time. During the follow- 
sl summer months dissolved nitrogen and dis- 
ved a oe a ae distributions in San Pablo Bay 
that estuarine sources contributed to 
higher concentrations of these nutrients. (Author) 

86-02080 


ESTUARINE INTERACTION OF NUTRIENTS, 
ORGANICS, AND METALS: A CASE STUDY IN 
THE DELAWARE ESTUARY, 

Delaware Univ., Lewes. Coll. of Marine Studies. 
J. H. Sharp, J. R. Pennock, T. M. Church, J. M. 
Tramontano, and L. A. Cifuentes. 

IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. P 241-258, 10 fig, 23 ref. 
NA80AA-D-00106. 


Descriptors: *Estuaries, *Fate of pollutants, *Fil- 
tutions eee ae er Metals, Heavy 
metals, Delaware Estuary, Geoc , Nutri- 

hates, Humic acids, 


matter, 
Dissolved solids, Rivers, Saline 
Iron, Phosphates, Ammonium compounds, 
Urea, Silicates, Nickel, Copper. 


The geochemical and the biochemical processes 
which alter concentrations of soluble nutrients, 
poe matter, and trace metals were a 
Delaware Estuary using property-salinity plots. 
Geochemical filtration occurred primaril 


ily in the low salinity 

y plots Geochemical filtra- 
in the low salinity upper 
concentrations were 


with increasing salinity. However, 
abt tan for phespate (L'a). Th ‘wan atts. 
lor p was attri 
uted pape ge cy mien + ne 
remo’ was most apparent during winter. 
chemical filtration was studied with nutrients and 


ESTUARINE TOTAL SYSTEM METABOLISM 
AND ORGANIC EXCHANGE CALCULATED 


FROM NUTRIENT RATIOS: AN EXAMPLE 
FROM NARRAGANSETT BAY, 

Rhode Island Univ., Narragansett. Graduate 
School of Oceano; rer eb. 

S. W. Nixon, and Pilson. 

IN: The Gemats sos Pie, Academic Press, Or- 
lando, FL. 1984. p 261-290, 9 fig, 2 tab, 50 ref. 


Descriptors: *Estuaries, insmgs 9 a 
matter, *Nutrients, *Narragansett Bay, 

Island, Nitrogen, Phos paren Denitrification, 
Sedimentation, Mixing, plankton, Productiv- 
ity, Metabolism, Saline eae 

The system metabolism of Narragansett Bay, 
Rhode Island, was calculated from the annual nu- 
trient input, the ratio of the annual time and 
volume-weighted mean concentrations of dissolved 
inorganic nitrogen and dissolved inorganic phos- 
phorus, the annual rate of denitrification, and data 
on the chemical composition of the plankton. Re- 
sults showed that the system is autotrophic, with 
net production exceeding consumption by about 80 
g C per sq m per year. The amount or organic 
matter exported from the bay is 70-75 g C per sqm 
per year, equivalent to 22-24% of the phytoplank- 
ton production. Estimated accumulation in the 
sediments is about 6 g C per sq m per year; 
estimated removal by fisheries is about 1 g C per sq 
m oy year. (Cassar-PTT) 

W86-02082 


Foggy Ne ate NITROGEN LOADING 


ARINE 
Maryland Univ., Cambridge. Center for Environ- 
mental and Estuarine Studies. 
T. C. Malone. 
IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 291-311, 8 fig, 1 tab, 37 ref. 


Descriptors: *Estuaries, *Fate of pollutants, *Fil- 
tration, *Nitrogen, Wastewater disposal, Hudson 
River Estuary, Phytoplankton, Productivity, Dis- 
solved oxygen, Oxygen, Saline water. 


The fate of sewage-derived nitrogen was studied in 
the Hudson River Estuary. Net export of nitrogen 
was negligible during March-October. During this 
sewage-nitrogen accounted for 54% 

h-May) to 121% (June-October) of new pro- 
duction. During the remainder of the year most 
new nitrogen was exported to adjacent coastal 
water with little uptake by the plume. Estimated 
increases in new production as a result of sewage- 


——— ing were 77 million kg C during 
a a 94 million kg C during June- 

was a 30% increase in phytoplank- 

ton production over the predischarge levels of 578 
ailliion ee © par sulb, Dusing equaenny when ee 
phytoplankton production was highest, nitrogen 
was exported as plankton biomass or as fecal mate- 
rial increased phytoplankton production in 
to sewage-nitrogen had little effect (about 

) on dissolved oe levels because over 


80% of production is metabolized 
wine Ge’ olen wal before reaching the bottom 
bend (Casser-PTT) 
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ESTUARY EXTENDED - A_ RECIPIENT- 
SYSTEM STUDY OF ESTUARINE OUTWELL- 
ING IN an San 

oon Univ., Sapelo Island. Marine Inst. 
pA. lopkinson, and F. A. Hoffman. 


tando, F FL. 1984. p 313-330, 1 fig, 5 tab, 36 ref. 


Descriptors: *Estuaries, ‘*Filtration, *Marshes, 
*Organic carbon, Georgia, Rivers, Saline water, 
Organic matter, Productivity, Sedimentation, Res- 
a Aquatic life, Nearshore processes, Salt 


Organic carbon budgets are presented for the 
estuarine water bodies and the inner portion 
of the — region of Georgia. Budgets were 
determined by balancing external inputs and out- 
puts from rivers and the mid-shelf against measure- 
ments of community production, metabolism and 
internal organic matter storage. On the Be 
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primary production exceeds sedimentation and res- 
piration by a factor of 2.6. The aquatic system is 
distinctly heterotrophic, with the primary produc- 
tion to community respiration ratio being 0.63:1. 
The current best estimate is that the autotrophic 
marsh-estuarine system has 947 g C per sq m 
potentially available for export. The nearshore 
system requires an input of 210 g C per sq m per 
year in addition to primary production to sustain 
its high rate of community production. Allochth- 
onous organic inputs from rivers constitute 12% of 
total inputs to the marsh/estuarine/nearshore inter- 
face system. Roughly 50% of carbon inputs to the 
interface system are unaccounted for. About 10% 
of net primary production of the marsh must be 
exported to sustain heterotrophic levels in the estu- 
arine aquatic system and the nearshore. The near- 
shore region is a component of a coupled system 
and is strongly dependent on the adjacent marsh/ 
estuary and river for a — of its organic 
matter. As such, the nearshore can be considered 
as a functional extension of the estuary into the 
ocean. The estuary is a filter in the sense that 
materials received at the land-sea interface will be 
processed, transformed and exchanged within the 
marsh/estuary and the nearshore zones. (Author) 
W86-02084 


SURFACE FOAM CHEMISTRY AND PRO- 
DUCTIVITY IN THE DUCKABUSH RIVER ES- 
TUARY, PUGET SOUND, WASHINGTON, 
Washington Univ., Seattle. Coll. of Ocean and 
Fishery Sciences. 

R. C. Wissmar, and C. A. Simenstad. 

IN: The Estuary as a Filter, Academic Press, Or- 
—— FL. 1984. p 331-348, 3 fig, 5 tab, 42 ref. R/ 


Descriptors: ‘*Estuaries, ‘*Filtration, *Organic 
matter, Foaming, Nitrogen, Chlorophyll, Adeno- 
sine triphosphate, bacteria, Sediments, Duckabush 
River, Hood Canal, Puget Sound, Washington, 
Productivity, Neritic environment, Algae, Eel- 
grass, Phytoplankton. 


Chemical and biotic constituentsof surface foam 
were compared in estuarine and neritic waters of 
Puget Sound, Washington. The role of surface 
foam formation as a major filtering medium in an 
estuary was indicated by entrainment and concen- 
tration of constituents in foam several times higher 
than that of subsurface and neritic waters. Stable 
carbon isotopic ratios and organic solute fractions 
(hydrophobic and hydrophilic) indicated that or- 
ganic matter in foams originated from dissolved 
organic carbon compounds released from sea- 
grasses and benthic algae. Concentrations of parti 
ulate oranic carbon and nitrogen, chlorophyll a, 
adenosine triphosphate, and bacteria counts 
showed enrichment in foams due to entrained sedi- 
ment particles, algae, and bacteria. Inorganic nutri- 
ent concentrations, primary production and respi- 
ration rates of estuarine foam were also several- 
fold greater than neritic waters. The high levels of 
organic and inorganic chemical constituents, and 
metabolic rates of the microbial community indi- 
cate that surface foams are important interfaces for 
ome of nutrients, formation of detrital matter, 

re roduction of microbial forage for consumers. 
ie oe . 


MICROBIOLOGICAL CHANGES OCCURRING 
AT THE FRESHWATER-SEAWATER INTER- 
FACE OF THE NEUSE RIVER ESTUARY, 
NORTH CAROLINA, 

East Carolina Univ., Greenville, NC. Dept. of 
Biology. 

R. R. Christian, D. W. Stanley, and D. A. Daniel. 
IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 349-365, 2 fig, 3 tab, 32 ref. 
NA83AA-D-0012. 


Descriptors: *Estuaries, *Filtration, *Bacteria, 
*Saline-freshwater interfaces, *Neuse River Estu- 
ary, *North Carolina, Nitrates, Phosphates, Phyto- 
plankton, Productivity, Chlorophyll, Nitrogen. 


The hypothesis that mass mortality of freshwater 
Ihytoplankton at the freshwater-saltwater inter- 
na causes rapid biogeochemical changes was 
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tested. Physical, chemical, and microbiological 
variables were studied in the Neuse River Estuary, 
North Carolina. Nitrate nitrogen, orthophosphate, 
and number of phytoplankton taxa all decreased 
significantly going downriver across the freshwa- 
ter-seawater interface, while bacterial density and 
productivity rose sharply. Parameters which did 
not change significantly were phytoplankton densi- 
ty, chlorophyll a, ammonia nitrogen, and light 
absorption coefficient. In laboratory studies, in- 
creasing salt concentration from zero to 4 ppt 
produced slightly lower bacterial density and 
slightly higher bacterial productivity. In the same 
studies the following ters were unaffected 
by the change from freshwater to saline water: 
primary productivity, chlorophyll concentration, 
number of phytoplankton taxa, ammonium-N 
uptake, and nitrate-N uptake. No evidence was 
found to confirm the hypothesis that salt at the 
interface affects the microbial community. (Cassar- 


PTT) 
W86-02086 


INFLUENCES OF SUBMERGED VASCULAR 
PLANTS ON ECOLOGICAL PROCESSES IN 
UPPER CHESAPEAKE BAY, 
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tima, Phytoplankton, Turbidity, Fish, Aquatic ani- 
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Phosphorus, Nutrients, Oxygen demand, Produc- 
tivity, Decomposition. 


Physical, chemical and biological influences of sub- 
mersed vascular plants (dominated by Potamoge- 
ton perfoliatus and Ruppia maritima) on their sur- 
rounding environment are summarized for portions 
of Upper Chesapeake Bay. Rates of accretion of 
organic matter in these ecosystems were high 
owing to the combined effects of vascular plant 
and associated algal production and the trapping of 
iculate organics of phytoplanktonic origin. 
ime-series observations of seston along transects 
traversing vegetated bottoms indicated significant- 
ly less turbid water over the plant beds, due both 
to increased deposition and to decreased resuspen- 
sion of fine- sediments. Submersed plants pro- 
vided a preferred habitat for many animal popula- 
tions, and abundance of fishes (predominantly ju- 
veniles) was significantly greater in these plant 
ee Oe ones. Basen 
ines in sev species of migrating waterfowl 
which feed directly on plant material were highly 
correlated with contemporaneous decreases in 
plant distribution. ee uptake of dissolved inor- 
ey! nitrogen and phosphorus was demonstrated 
or these communities, with subsequent a 
tion into plant material via both growth and facul- 
tative increases in percent N and P composition. 
Upon senescence and death, submersed vascular 
plants contributed 33% to the organic C budget, 
while acting as a seasonal sink for 210% and 7% of 
the total sediment and nitrogen inputs, respective- 
ly, to the estuary. (Author) 
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TUARINE AND COASTAL WATERS, 
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Sediment removal and nutrient removal were stud- 
ied in tanks planted with seagrass. Light penetra- 
tion to specified depth of the tank increased more 
rapidly with time in seagrass tanks than in uplanted 
tanks. Halodule wrightii had a ter sediment 
trapping effect than Syringodium filiforme. Terres- 
trial organic silt was more readily settled than the 
other Poms of ammonium chloride and sodium 
phosphate. The rate of phosphate removal was 
similar in seagrass and nonvegetated tanks (from 2 
to 1 micromoles in three hours). Ammonium con- 
centrations were reduced from 10 to 1 micromoles 
in seagrass tanks within 1.5 hours; from 10 to 6 
micromoles in the control tank. Results were ex- 
trapolated to field conditions in Indian River 
Lagoon, Florida. Nitrogen removal in that seagrass 
community was calculated to be 3890 metric tons 
of N annually, 1860 tons of this during May-July. 
This nitrogen removal represents 11% of the nutri- 
ent load to the Indian River. However, excessive 
loading of nutrients or suspended material is detri- 
omar to the seagrass community, promoting loss 
of the vegetated beds and their filtering mecha- 
nism. (Cassar-PTT) 
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The a functions occurring in the arid region 
estuaries of southern California were reviewed 
using data from three tidally flushed systems: Ti- 
juana Estuary, Mugu Lagoon, and Colorado 
Lagoon. Three hypotheses were developed. (1) 
The biological and physical filters differ signifi- 
cantly in wet and dry seasons. During the wet 
season plants take up nutrients, animals consume 
organic carbon, and sediments are deposited in 
channels. During the dry season no nutrients are 
input from the watershed. Organisms continue to 
filter materials from the water. The filtering func- 
tion is one of nutrient uptake and recycling rather 
than tapping of imported —— organic 
matter. (2) Extreme events such as floods substan- 
tially alter estuarine structure and fuctioning. In 
channels, sedimentation and salinity reduction can 
eliminate wid axe and animal communities. In 
salt marshes reduced soil salinity and possibly in- 
creased nutrient levels produce increased vascular 
oo" growth and establishment of cordgrass. (3) 
combination of extreme events with hunman 
disturbance in the watershed has the potential for 
long-term consequences in the estuaries. For exam- 
ple, accelerated erosion from construction in- 
creases sedimentation, reducing the water depth 
and eliminating fish and eelgrass beds in favor of a 
subtidal habitat. A reservoir drawdown, prolong- 
ing the wet season, can eliminate the halophyte 
community. (Cassar-PTT) 
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Data compiled and analyzed during the EPA’s 
Chesapeake bay Program show how the filtering 
action responsible for the estuary’s high productiv- 
ity also traps pollutants. The bay’s ecology has 
gradually c ed as follows: blue-green algal 
blooms have increased in uency; submerged 
aquatic vegetation has decli dramatically, = 
ticularly in the upper bay and western shore tribu- 
taries; res fish have declined, 
while marine-spawning have increased; and 
oyster spat set has decreased ——7 as blue 
crab harvests have increased. Nutrient levels are 
high in the upper bay and tributaries, moderate in 
the eastern shore area, and normal in the lower 
bay. The amount of water in the main part of the 
bay which has low or no dissolved oxygen has 
increased 15-fold between 1950 and 1980. High 
concentrations of toxic organic compounds are in 
bottom sediments of the main bay near industrial 
facilities, near river mouths, and in areas of maxi- 
mum turbidity. Metal concentrations are signifi- 
cantly higher than background levels in many 
areas; the Patapsco and Elizabeth Rivers being 
most highly contaminated. To reverse the decline 
of this ecosystem, inputs of nutrients and toxic 
materials must be controlled. Nutrient loadings can 
be reduced by implementing agricultural runoff 
control, urban runoff control, and point source 
control of industrial and wastewater treatment 
plant discharges. Metal loadings from point and 
nonpoint sources are already being reduced with 
the aid of the metal contamination index, the toxic- 
ity index, and effluent/sediment testing proce- 
dures. (Cassar-PTT) 
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NUTRIENT AND DETRITUS TRANSPORT IN 
THE APALACHICOLA RIVER, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
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This paper presents the pretreatment and desalting 
systems at Yuma Desalting Plant at Yuma, Arizo- 
na. This discussion of processes includes sedimen- 
tation, partial lime softening, filtration, scale inhibi- 
tors, and reverse osmosis desalting. Other plant 
features are office, maintenance areas, computer 
control, energy recovery, and improving perform- 
ance of treatment by use of Test Train. The key 
feature of the desalting plant is the reverse osmosis 
desalting equipment, with a capacity of 22.4 mil- 
lion-gallons-per day. The present status of con- 
structin including anticipated start-up and comple- 
tion dates, and an update of capital, operation, and 
maintenance costs, is also presented. (Halterman- 
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FOR THE PERIOD 1 JANUARY 1979 
THROUGH 30 SEPTEMBER 1984: VOLUME 
ONE - EXECUTIVE SUMMARY, 
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In developing countries where the fetching of 
water is time consuming, rooftop rainwater catch- 
ment systems (RWCS) can be a valuable asset. 
Rainwater catchments are a form of renewable 
energy technology, using solar energy, which 
evaporates surface water, both purifying and ele- 
vating it. Components of the RWCS are: a catch- 
ment device, a conduit system, and a storage tank. 
In designing such systems the components must be 
of adequate size and strength to provide the opti- 
mum amount of potable water at the most econom- 
ical cost. A reasonable water demand will have to 
be selected for design considerations. The time 
variation of rainfall (RF) is important in designing 
a RWCS, because the storage tank must be de- 
Renee $0 eae ee eee ae De eS 
periods. Planned rationing can greatly alter the 
reliability of a system. The first step in designing a 
RWCS is to determine whether RWCS’ are feasi- 
ble in a given area. To correctly design a RWCS, it 


proach is to apply statistical methods to the design 
of RWCS systems. Several devices have been used 
to divert the dirt that accumulates on rooftops and 
is present in the first runoff of rainwater. The 
RWCS tank should be cleaned annually. (Geiger- 
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IRRIGATION WITH SALINE GROUNDWAT- 
ER AS A STRATEGY FOR SALINITY CON- 
TROL IN THE SHEPPARTON REGION OF 
NORTHERN VICTORIA, 

Victoria Dept. of Agriculture, Tatura (Australia). 

tion Research Inst. 

R. A. Wildes. 

IN: Salinity in Watercourses and Reservoirs, But- 
Se Boston. 1984. p 225-264, 2 
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A strategy for salinity control based on private 
groundwater pumping and the direct, on-farm use 
of the water for irrigation is described. The major 
advantage of the on-farm approach to salinity con- 
trol are that saline drainage flows to the Murray 
River are minimized while agricultural productivi- 
ty is improved through the increased availability of 
irrigation water. specific benefits include 
matching —_ water salinity to suit particular 
crops, soils, and management methods; maximizing 
the productive use of groundwater, thus minimiz- 

ing the amount of salt input to the Murray River; 

farmer-owned and operated pumps cost less than 
state-owned p Lae ip on-farm methods potentially 
apply to the whole area of the irrigated lands; and 
greater flexibility of irrigation management includ- 
ing the opportunity to irrigate during winter. (Hal- 

terman- 
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Two ye oe measures ja eri compen- 
sating for, or salinity-i tosses in 
agriculture are donnitlied. The extent of income 
losses due to salinity depends on: the mix of crops, 
their sensitivity and income potential; the share of 
value added in gross output value; and the degree 
vim way ns raga od With regard to 
the latter, distinction must be made between: cur- 
rently practiced crop mix and irrigation technolo- 
gy; crop mix adapted to ity and currently 

irrigation technology; and both crop mix 
and irrigation technology adapted to salinity. The 
first policy discussed is com: tion for increased 

ini i become critical for a 


optimal 
water ar ang 5 mix for a region and region- 
al co-operation. issue becomes important 
stoata aieress ten with more water, 
but at the cost of i salinity. Various oo, 
cations of these policies are discussed and se 
mathematical treatments are illustrated. Halter- 


man-PTT) 
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Saline waters diverted from river systems to main- 
tain water quality usually can be used for the 
production of salt tolerant crops. Irrigation by 
saline waters has been shown to be economically 
feasible in Arizona. The establishment of eine 
irrigation projects with their accom 

age systems and brine disposal folic can eco- 
nomically use most waters being diverted from 
river systems. Field data corroborating these con- 
clusions are provided for cotton, barley, sorghum 
= su ame (Halterman- 
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Utah State Univ., Logan. Dept. of Soil Science and 
eg ay ge 

R. J. Hanks, R. F. Nielson, R. L. Cartee, and L. S. 
Willardson. 

IN: Salinity in Watercourses and Reservoirs, But- 
Tude — Boston. 1984. p 473-482, 8 fig, 
1 tab, 4 re 


Descriptors: *Salinity, *Saline water, Irrigation, 
Irrigation engineering, Irrigation operation, Irriga- 
tion practices, Water use, Impaired water use. 


Water is generally re-cycled in the evaporation- 
cooling system of power plants until the salinity of 
the water reaches a high level, at which time it is 
disposed of as waste water. The possible disposal 
of saline waste water from power plants by irriga- 
tion of crops is discussed, and is shown to be an 
economically sound disposal method. The long- 
term effects of salt and specific ions on the soil and 
crops are relatively unknown. Five years of experi- 
ence at Huntington, Utah shows a stability in pro- 
duction for forage and grain crops but a continuing 
production decrease on root crops. Work will con- 
tinue, and specific ion effects will be evaluated, to 
determine their importance for long-term manage- 
ment. (Halterman- 
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The AQUATRAIN project, a pro line 
system to help control Colorado River salinity, 
and economically transport coal to markets, is 
discussed. The primary goals are: to collect saline 
water in the Colorado River basin, transport it to 
points of most beneficial use, and dispose of it in 
the most cost effective manner; and to provide an 
economically com: ae method of moving coal 
and other commodities from source points to mar- 
kets, using a part of the savings in commodity 
transport costs to pay for the salinity control func- 
tion. Sources and markets, pipeline corridor selec- 
tion, program status and schedule, costs, and 
public involvement in the AQUATRAIN Process 
are discussed. (Halterman-PTT) 
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Various aspects of the possible use of impounded 
brackish water for a solar power generation facili- 
ty are discussed. Highly brackish water which 
would normally flow into the Wichita River, from 
a variety of sources, would instead be impounded 
into a solar pond. The solar pond is a device for 
trapping and storing solar B srwwel energy. The 
proposed salt ient solar pond achieves this by 
means of a salt concentration gradient, increasing 
from low salinity at the surface to high salinity a 
meter or two below the surface. Hence deeper 
waters are heavier than waters above them, imped- 
ing upward movement of warmed water. Thus, the 
principal mechanism of heat loss in ordinary ponds 
is im) . In this manner, temperatures can reach 
the boiling point of saline water. Coupling the 
pond with an organic Rankine-cycle engine will 
produce electricity. The feasibility is discussed in 
detail. (Halterman-PTT) 
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Several strategies for coping with increasing levels 
of salinity in river systems resulting from irrigation 
are discussed. Emphasis is on irrigation with saline 
drainage water, and cycling crop types. The proc- 
ess works by intercepting drainage returns before 
they flow back into the river, and using them for 
irrigation. When the water is of such poor quality 
(high salinity) that it is no longer usable, it is 
pumped into evaporation ponds. Water is con- 
served and salt loading is minimized by this proc- 
ess. The efficiency of this strategy is maximized 
when salt sensitive crops irrigated with river 
water, are rotated with salt tolerant crops which 
are then irrigated with reused irrigation water with 
higher salinity. (Halterman-PTT) 
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This serial publication updates developments in 
irrigation science and practice. Irrigation schedul- 
ing with emphasis on timing criteria is reviewed. 
Energy consumption by irrigation, methods for 
conserving energy in irrigation and energy sources 
for future development are described. A review of 
crop-water production functions reveals the com- 
plexity of the interactions underlying the produc- 
tive relationship between crops and irrigation 
water. In Australia irrigation is limited by political 
and economic factors. The plant-environment 
model, Cupid, is used to study the complete water 
budget of a crop. Soil variability has profound 
effects on irrigation efficiency. However, present 

have many problems, including the need 
for a large number of samples. Models based on the 
response functions of crops can be used to develop 
irrigation schedules. The dynamic crop response 
model, incorporated into a dynamic programming 
model, obtains the optimal irrigation schedule for 


given economic conditions. A model describing 
the growth and function of plants has several possi- 
ble uses. Methods for determining evapotranspira- 
tion are reviewed. Remote sensing techniques can 
be applied to estimating crop stress and evapotran- 
spiration. (Cassar- 
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Irrigation scheduling concepts were reviewed with 
emphasis on oroge | criteria. Yield-evapotranspira- 
tion relationshi ow an upper-bound region for 
a given set of production inputs. Upper-bound 
yields can be attained with a variety of irrigation 
schedules. Maximum economic returns are usually 
obtained when yields are in the maximal seasonal 
yield region. Water balance methods of irrigation 
scheduling are usable with computer technology. 
High efficiencies (near maximum yield with mini- 
annual seasonal applied depth application) can 
be attained with a variety of methods for estimat- 
ing evapotranspiration. Allowable root zone soil 
water depletion criteria are the most widely used 
methods for irrigation timing. Some improvement 
has been seen in several plant-based methods: eva- 
potranspiration deficit, leaf water potential, foli- 
ead temperature difference. (Cassar-PTT) 
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An estimated 0.32 exajoules of energy was used to 
pump irrigation water in the U.S. in 1980. Natural 
gas accounts for 40.6%; electricity, 25.2% diesel, 
1.7%; propane, 9.5%; and gasoline, 3%. Some 
methods of reducing energy use in irrigation in- 
clude reduction in pumping volume (by improved 
irrigation efficiency or reduced net application); 
reduction in pumping head (by reduced-pressure 
sprinkler systems, rep) ent of sprinkler systems 
by surface systems, substitution of surface water 
for groundwater, reduction of friction in pipelines, 
or a+ sartpee well design); improvement in pump- 
ing plant performance; less operation during 
electrical demand hours; improved fertilizer prac- 
tices; and reduction in tillage. Energy saving prac- 
tices are described for surface systems and for 
center-pivot sprinkler systems. Although sufficient 
conventional are available, prices are expect- 
ed to increase. Alcohol and wind power will be 
among the first renewable energy sources to 
become widely used, followed by biomass and 
solar systems. (Cassar-PTT) 
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A review of crop-water production functions re- 
vealed the complexity of the interactions which 


underlie the productive relationship between crop 
and water in irrigated agriculture. The mechanisms 
which govern whether water is limiting or not is 
well understood, but the response of plants to the 
timing and level of moisture stressing in less under- 
stood. Evidence indicates that the relationship be- 
tween evapotranspiration and yield is linear and 
that the relationship between yield and applied 
water is curvilinear. The factors which govern the 
relationship between evapotranspiration and ap- 
plied water are not well understood. Thus, irriga- 
tors have little incentive to save water by — 
ting water to limit plant moisture stress-yield rela- 
tionship is unclear. The economic literature. indi- 
cates that water would be used more efficiently in 
agriculture if it were priced according to its true 
scarcity value. However, risk, timing, and inter- 
stage dependence must be considered before mois- 
ture stressing is widely practiced. (Cassar-PTT) 
W86-02126 


IRRIGATION IN AUSTRALIA: DEVELOP- 
MENT AND PROSPECTS, 
Commonwealth Scientific and Industrial Research 
Organization, Griffith (Australia). Centre for Irri- 
tion Research. 
. C. Smith, W. K. Mason, W. S. Meyer, and H. 
Barrs. 


IN: Advances in Irrigation, Volume 2, Academic 
ae New York. 1983. p 99-153, 9 fig, 11 tab, 156 
ref. 


Descriptors: *Water conservation, ‘*Irrigation, 
*Crop yield, *Soil, Clays, Australia, Pastures, 
Water resources, Irrigation efficiency, Water allo- 
cation, Salinity, Saline soils, Nutrients, Root zone, 
Soil management, Surface irrigation. 


Irrigation in Australia has been limited by political 
and economic factors. Most of the irrigation is 
used for pastures. When crops are irrigated, poor 
results are often obtained because of poorly perme- 
able soil. Water is limited, highly-valuable, but 
low-priced. Water allocation rules make it difficult 
to shift the water from areas of lower productivity 
to areasof higher productivity. The Murray-Dar- 
ling basin contains 90% of the continent’s irrigated 
land; development here is nearly complete. The 
main water resource potential for irrigation expan- 
sion is in northern Australia, where crop yields are 
low and market opportunities scarce. Soil through- 
out much of the continent is unsuitable for irriga- 
tion. Heavy clays with significant levels of ex- 
changeable sodium and magnesium lead to prob- 
lems of low permeability. This soil can be managed 
with minimal tillage, incorporation of crop resi- 
dues, better irrigation scheduling, and nutrient 
yo (Cassar-PTT) 

W86-02127 


APPLICATION OF A PLANT-ENVIRONMENT 
MODEL TO PROBLEMS IN IRRIGATION, 
Nebraska Univ., Lincoln. Dept. of Agronomy. 

J. M. Norman, and G. Campbell. 

IN: Advances in Irrigation, Volume 2, Academic 
Press, New York. 1983. p 155-188, 16 fig, 7 tab, 2 
ref. NA 80AA-H-00087. 


Descriptors: *Soil-water plant relationships, *Irri- 
gation, Model studies, Evapotranspiration, ave 
ration, Cupid model, Canopy, Interception, Hy- 
drologic budget, Water loss. 


The plant-environment model Cupid is useful for 
studying the complete water budget of a crop. 
Several implications were developed. About one- 
fourth of evapotranspiration in Nebraska-type 
climate is evaporation. Interception evaporation is 
greatest in canopies with small leaves such as 
wheat or prairie grass, where it might reach 10 mm 
for a single event. Using air temperatures as a 
measure of plant temperature will introduce errors 
in management because air temperature differs by 
several degrees from those of canopy and soil 
surface. For a wet soil surface and given atmos- 
pheric vapor pressure and temperature, evapora- 
tion from the soil can vary from gr to more 
than 50% of the evapotranspiration. Cupid reason- 
ably predicts the canopy water balance compo- 
nents; however, the in tion evaporation is 
smaller than measurements. The model does not 





consider several important factors in sufficient 
detail--the influence of surface residues on energy 
and water balances or the effects of residues, sur- 
face crusting, and surface slope in infiltration and 
runoff. (Cassar-PTT) 

W86-02128 


FIELD VARIABILITY OF SOIL PHYSICAL 
PROPERTIES, 
Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
for giheny tien ~ hi Field 2G 
rimary biblio ic entry see Fi 2 
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ECONOMIC ANALYSIS OF ON-FARM IRRI- 
GATION USING RESPONSE FUNCTIONS OF 
CROPS, 

Hebrew Univ., Rehovoth (Israel). Faculty of Agri- 
culture. 

D. Yaron, and E. Bresler. 

IN: Advances in Irrigation, Volume 2, Academic 
Press, New York. 1983. p 223-255, 4 fig, 5 tab, 37 
ref, 1 append. 


Descriptors: 


*Water conservation, 
*Economic 


aspects, 


*Irrigation, 
*Soil-water-plant _relation- 


ips, Response functions, Model studies, Linear 
programmin g, Dynamic programming, Production 
tions, Poniag, Soil Gen. Crop yield. 


An integrated agrobiological-economic seeds 
to irrigation is presented. Several types of models 
are described, starting with the least complex: the 
macro response or production function in an indi- 
vidual crop with a fixed intraseasonal distribution 
of water, the dated crop or Tee > peat to 
irrigation and soil moisture, 

ming models for irrigation scheduling. inn Benepe of 
irrigation scheduling include a single crop, an 
entire farm, and irrigation in response to water 
stress. The describes linear pro 4 
and gives a sample situation. (Cassar- 
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IRRIGATION SCHEDULING BASED ON A DY- 
NAMIC CROP RESPONSE MODEL, 
Kansas State Univ., Manhattan. Dept. of Industrial 


Engineering. 
K. S. Raju, E. S. Lee, A. W. Biere, and E. T. 
Kanemasu. 


IN: Advances in tion Volume 2, Academic 
Press, New York. 1983. p 257-271, 4 fig, 1 tab, 6 
ref. A-086-KAN. 55257-5134. 


Descriptors: *Water conservation, 
*Crop yield, *Soil-water. — 
namic programming, Model studies, Economic as- 
pects, Root zone. 


The dynamic crop response model was incorporat- 
ed into a dynamic programming model to obtain 
the optimal irrigation schedule for given economic 
conditions. The impact of irrigation costs and grain 
prices in an irrigation strategy for maximum net 
return per hectare can be seen as economic condi- 
oo The model can be used to develop 
Saaosaicy ofan erande Tontas studying 

the dynamics of erop growth. The method can be 
to inchade dneice Cf coll tort . The 

model accounts for several environmental factors, 
such as soil moisture holding capacity in the root 
zone. The crop response and the evapotran- 
spiration model can be used jointly to simulate dry- 

conditions and 


*Irrigation, 
Dy- 


MODEL OF ROOT GROWTH AND WATER 
UPTAKE ACCOUNTING FOR PHOTOSYN- 
TION, TRANSPIRATION, 
AND SOIL HYDRAULICS, 
Auburn Univ., AL. of A y and Soils 


Dept. gonom 
For primary bibliographic entry see Field 21. 
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TECHNIQUES FOR ESTIMATING IRRIGA- 
TION WATER REQUIREMENTS, 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Control Of Water On The Surface—Group 4A 


Wyoming Univ., Laramie. Dept. of Agricultural 


Engineering. é . 
— Ty bibliographic entry see Field 2I. 


EVAPOTRANSPIRATION OBTAINED FROM 
REMOTE SENSING METHODS, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

Ly. —s bibliographic entry see Field 7B. 


SALINITY CONTROL THROUGH WATER 
CONSERVATION IN THE UPPER COLORA- 
DO RIVER B. 

Utah State Univ., "Logan. Coll. of Engineering. 
A. B. Bishop, D. R. Franklin, and R. Narayanan. 
IN: Salinity in Watercourses and Reservoirs, But- 
fp ay yo a Boston. 1984. p 243-252, 2 fig, 
1 tab, 3 


Descriptors: *Saline water, *Salinity, *Water qual- 
ity control, *Economic aspects, Model studies, 
Colorado River, Water conservation, Conserva- 
oo costs, Costs, Water demand, Dissolved 
so) 


The economic feasibility of public and private 
water conservation measures that could be em- 
ployed in response to salinity control and increased 
water prices are discussed. Specific issues that are 
addressed include the total cost to the economy of 
the public sector investments in water conservation 
and other measures which reduce salinity; the 
vanes conservation measures in private agricultural 

sectors which are economically effi- 
po pan the benefits and costs of various govern- 
ment-sponsored water-saving techniques. Model 
simulations indicate that public investments in 
measures only for the sake of water conservation 
are not economically efficient since the marginal 
value of water is less than the cost of conservation. 
When factors that increase salinity levels are taken 
into consideration, however, the value of water 
conserved is greater than the cost of various con- 
servation programs, because the water saved is 
— for decreasing the Trait levels a 

ter dilution. terman- 
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CASE STUDY OF A SALINITY CONTROL 
PROGRAM, VINTA BASIN, UTAH, 

Soil Conservation Service, Salt Lake City, UT. 
For primary bibliographic entry see Field 5G. 
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CASE STUDY OF A MAJOR AGRICULTURAL 
CONTROL PROGRAM - THE GRAND VALLEY 


EXPERIENCE, 

Soil Conservation Service, Denver, CO. 

M. E. Hess. 

IN: Salinity in Watercourses and Reservoirs, But- 
rt Publishers, Boston. 1984. p 285-294, 3 
tab, 7 ref. 


Descriptors: *Salinity, *Saline water, Groundwat- 
er, Irrigation effects, Irrigation prac- 
vironmental effects, Economic aspects, 
— hydrology, Agriculture, Colorado 
iver. 


Methodologies to control salinity in the Colorado 
River in the vicinity of the Grand Valley include 


implement a monitoring and evaluation pro- 
gram 0 to wie the be roe of salinity — 
pipes, ditch ining and land levelin leveling) have oe: 

ae loads by an estimated 17,500 metric tons per 
year. Key elements of the monitoring and evalua- 
Se ae include measuring surface inflow and 
water infiltration into the 

ground, collecting local climatological data to 
evaluate crop evapotranspiration requirements (to 
help determine deep percolation rates), and using 


soil moisture sensors to assess uniformity of irriga- 
tion. The use of these data for salt loading compu- 
tation under improved management practices is 
discussed. (Halterman-PTT) 


SALINITY CONTROL AND DRAINAGE IN 
NORTHERN VICTORIA (AU; 

Victoria State Rivers and Water Supply ‘Commis- 
sion, Armadale (Australia). 

K. O. Collett, and G. C. Earl. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 315-323, 1 fig. 


Descriptors: *Salinity, *Saline water, *Water qual- 
ity control, Groundwater, Irrigation, Irrigation ef- 
fects, Irrigation practices, Environmental effects, 
Economic aspects, Agriculture, Agricultural hy- 
drology, *Australia. 


Following the irrigation-related rise of the water 
table and increased salinity level of the ground 
water, a e strategy was developed to pre- 
pe vd water ig and control salinity. Pumping 

undwater and draining it into the River 
Meret the initial action taken, caused reduced 
water quality in the River Murray. On-farm meas- 
ures, such as recycling, which have been demon- 
strated to be a partial solution to the problem, 
could improve the situation. Wide scale use of on- 
farm alternatives have not yet been put into prac- 
tice. The main points concerning the current de- 
velopments in salinity mitigation are: strategies 
based on public scale schemes may not always be 
able to be justified in economic terms; integrating 
efforts at the on-farm level with public-scale action 
offers possibilities for achieving salinity control 
and drainage objectives within economic and other 
constraints; and finally, there is a willingness to 
modify current irrigation practices in order to 
achieve these objectives. (Halterman-PTT) 
W86-02293 


4. WATER QUANTITY 


4A, Control Of Water On The 
Surface 


DRAINAGE BASINS IN ST. JOHNS COUNTY, 
FLORID. 


Geological Survey, Tallahassee, FL. Water Re- 

Fe ves bibli hi Field 7C. 

‘or primary bibliographic entry see Fie 
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EVALUATION OF COMMUNITIES FOR THE 
APPLICATION OF LIMITED-DETAIL STUDY 
METHODS FOR FLOOD-INSURANCE STUD- 


IES, 
— Survey, Reston, VA. Water Resources 


For rimary bibliographic entry see Field 6F. 
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PHASE I SUMMARY AND PHASE II PLAN 
FOR COMPARING REGULATED WITH UN- 
REGULATED STREAMFLOW IN _ THE 
YAKIMA RIVER AT UNION GAP, WASHING- 
TON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Di 

C.H. Swift. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 83- 
4015, 1985. 21 p, 5 fig, 2 tab, 8 ref. 


Descriptors: River flow, *Regulated flow, *Natu- 
ral flow, *River regulations, Alteration of flow, 
Water management (applied), Diversions, Reser- 
voir operation, Riparian rights, Treaties, *Wash- 
ington, Yakima County, Kittitas County, Yakima 
Indian Reservation. 


A preliminary i inves 


wh storage and 


tion of the effects of reser- 
et on the flow of the 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4A—Control Of Water On The Surface 


Yakima River at Union Gap, Washington indicates 
that those effects are measurable and substantial-- 
on the average causing a — of roughly one- 
quarter from the unregulated flow. Preliminary 
computations of the unregulated flow of the 
Yakima River at Parker (near Union Gap) for the 
1978 water year using the U.S. Bureau of Reclama- 
tion’s SSARR model indicate, however, that the 
computed flow figures contain inaccuracies. Fur- 
ther investigation of the model indicates that the 
inaccuracies can be substantially reduced by data 
checking and by using additional discharge records 
to improve the estimation of local inflows. (USGS) 
W86-02378 


EVALUATION OF THE CREST-STAGE GAGE 
PROGRAM IN LOUISIANA, 

pee oa a Baton Rouge, LA. Water Re- 
sources Di 

For alan bibliographic entry see Field 7A. 
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DISCHARGE RATINGS FOR CONTROL 
GAGES AT MISSISSIPPI RIVER LOCK AND 
DAM 11, DUBUQUE, IOWA, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

A. J. Heinitz. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 85-4105, 1985. 43 p, 15 fig, 7 tab, 11 
ref. 


Descriptors: *Discharge coefficients, *Control- 
+4 oe *Iowa, Stage-discharge relations, 
_ Roller gate, Current-meter measure- 
baer ainter-gate opening, *Mississippi River, 
*Lock and Dam 11. 


The water level of the navigation pools on the 
Mississippi River are maintained by the operation 
of tainter and roller gates at locks and dams. Dis- 
charge ratings for the gates on Lock and Dam 11, 
Dubuque, Iowa, were developed from current- 
meter discharge measurements made in the fore- 
bays. Methodology is given to accurately compute 
the vertical gate openings of the tainter gates. 
Discharge coeffients, in —_ uations that express dis- 
charge as a function of tailwater depth, headwater 
depth, and vertical height of gate opening, were 
determined for conditions of _submerged-orifice 
and free-weir flow. A com; m of the rating 
discharges to the theoretical rating discharges is 
given for submerged orifice flow for the tainter 
and roller gates. (USGS) 

W86-02401 


STATISTICAL MODELS FOR ESTIMATING 
FLOW CHARACTERISTICS OF MICHIGAN 


’ 
—— Survey, Lansing, MI. Water Resources 
iV. 


For primary bibliographic entry see Field 2E. 
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4B. Groundwater Management 


SALINITY CONTROL PROBLEMS ASSOCIAT- 
ED WITH IRRIGATION IN SOUTH-WEST 
NEW SOUTH WALES, AU; 

Water Resources Commission of New South 
Wales, Sydney (Australia). 

For primary bibliographic entry see Field 5B. 
W86-02288 


pone EFFECTS OF AN ARTIFICIAL- 


Geological Survey, Lakewood, co. Water Re- 
sources Div. 


A. W. Burns. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
- Report 84-4010, 1984. 17 p, 6 fig, 3 tab, 6 
ref. 


Descriptors: *Artificial recharge, *Surface-ground- 
water relationships, Logan County, *Colorado, 
*Simulation analysis. 


An artificial-recharge experiment was conducted 
near Proctor, Colorado in which a computed 620 
acre-feet were pumped from a well during a 4- 
month period. A computed 420 acre-feet were 
delivered at the potential reservoir site, and the 
remaining 200 acre-feet leaked from the pipeline. 
No pond was created due to the high rates of 
infiltration. Water levels in the nearest well (about 
0.1 mile from the recharge site) rose almost 25 feet. 
Computer simulations indicate that this 4-month 
pumping-recharge experiment would cause stream 
depletions from the nearby South Platte River for 
the first 16 months, thereafter, stream accretions 
due to the recharge would exceed stream deple- 
tions due to pumpage. If the experiment was con- 
ducted annually, the simulations indicate that 
stream depletions would occur for 6 months of 
each year and stream acretions for the remaining 6 
months once the system reached an equilibrium 
condition. To reach the cyclic equilibrium condi- 
tion would take at least 7 years. (USGS) 
W86-02344 


WATER RESOURCES OF THE RATTLESNAKE 
BUTTE AREA, A SITE OF POTENTIAL LIG- 
NITE MINING IN WEST-CENTRAL, NORTH 
DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W86-02350 


GROUND-WATER HYDROLOGY OF THE 


Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W86-02351 


PRELIMINARY STUDY OF THE AQUIFERS 
OF THE LOWER MESILLA VALLEY IN 
TEXAS AND NEW MEXICO BY MODEL SIM- 
ULATION, 


Geological Survey, Austin, TX. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W86-02353 


APPRAISAL OF THE SURFICIAL AQUIFERS 
IN THE POMME DE TERRE AND CHIPPEWA 
RIVER VALLEYS, WESTERN MINNESOT. 
Geological Survey, St. Paul, MN. 
sources Div. 

For primary bibliographic entry see Field 2F. 
W86-02357 


‘A, 
Water Re- 


GROUND-WATER CONDITIONS AND WELL 
YIELDS IN FRACTURED ROCKS, SOUTH- 
WESTERN NEVADA COUNTY, CALIFORNIA, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W86-02364 


GEOLOGY OF THE SURFICIAL AQUIFER 
SYSTEM, BROWARD COUNTY, FLORIDA, 
a Survey, Miami, FL. Water Resources 


For primary bibliographic entry see Field 2F. 
W86-02383 


DELINEATION AND DESCRIPTION OF A 
ZONE OF HIGHER SECONDARY PERME- 
ABILITY IN THE SURFICIAL AQUIFER OF 
EASTERN PALM BEACH COUNTY, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div 


For primary bibliographic entry see Field 2F. 
W86-02393 


MATHEMATICAL MODEL OF THE TESUQUE 
AQUIFER SYSTEM NEAR POJOAQUE, NEW 


MEXICO, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2F. 
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SUMMARY OF RESULTS OF AN INVESTIGA- 


—- Survey, Jackson, MS. Water Resources 
iV. 

D. M. Sumner, and B. E. Wasson. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4343, 1984. 17 p, 10 fig, 10 ref. 


Descriptors: *Groundwater availability, *Irriga- 


tion effects, *Model studies, *Simulation analysis, 
*Alluvial aquifers, Groundwater recharge, Poten- 
tiometric ay *Mississippi, *Mississi 
- Yazoo Basin, Mississippi River 


alluvial 
luvial aqui- 


The 7,000 ——_ Mississippi River alluvial 
plain in north-western Mississippi (the Delta) is 
underlain by the prolific Mississippi River alluvial 
pe cared that currently (1983) — about mae. 
gal/d of water to irrigation wells. Common: 
about 20 feet of clay underlying the Delta Tand 
surface is underlain by about 80 to 180 feet of sand 
and gravel that forms the aquifer. The Mississippi 
River is in hydraulic connection with the 
alluvial aquifer. Generally smaller streams are less 
likely to have | have good hydraulic connection with the 
aquifer. Direct vertical recharge to the alluvial 
aquifer is small. A two-dimensional finite-differ- 
ence computer model of the alluvial aquifer was 
constructed, calibrated, and verified using water 
levels observed for five dates within the period 
April 1981 to September 1983. The model shows 
that the aquifer had a net loss in storage of about 
360 Mgal/d for the 2-year period April 1981 to 
April 1983, when pumpage was about 1,100 Mgal/ 
d. The net inflows from the sources of recharge 
were: Mississippi River, 390 Mgal/d; recharge 
along east edge of the Delta, 170 Mgal/d; streams 
within the Delta, 81 Mgal/d; and areal recharge 
from infiltration, 180 Mgal/d. The effects of sever- 
al levels of pumpage by wells were projected 20 
years into the future. In 2003, the result of contin- 
ued pumpage at the 1,100 Mgal/d pumping rate 
would be lowered ground-water levels of more 
than 20 feet in a large area in the central part of the 
Delta, and — levels would continue to 
decline. (USGS) 
W86-02405 


HYDROLOGY OF PRAIRIE DOG CREEK 
VALLEY, NORTON DAM TO STATE LINE, 
NORTH-CENTRAL KANSAS, 

pes A Survey, Garden City, KS. Water Re- 

sources Di 

L.E. Stullken. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-4162, 1984. 49 p, 10 fig, 1 tab, 16 


Descriptors: Hydrology, Steady-state model, 
*Groundwater flow, Recharge, Discharge, Base- 
flow, *Hydrogeology, Water Sevehs *Water yield, 
*Surface-groundwater relationships, *Prairie Dog 
Creek Valley, *Kansas. 


Development of water resources has been a 
anor te dea sahaien fied teen cons Ul 

in north-central Kansas. Releases from Norton 
Reservoir to the Almena Irrigation District aver- 
aged 6,900 acre-feet per year d 1967-76. The 
number of i wells i from 4 to 147 
during 1947-78. Ground water in the valley is 
derived mostly from the alluvial aquifer. The ef- 
fects of irrigation on the aquifer are indicated by 
water-level redlng The water in storage in- 
creased from 130,000 to 136,000 acre-feet during 
1947-78 due to recharge from surface-water irriga- 





tion. A steady-state model of the aquifer prior to 
irrigation (1947) indicated that most recharge was 
from yes emer (88 np and most discharge 
was to streams reparian transpira- 
tion (26 percent). Although aquifer storage in- 
creased in this area, storage generally decreased in 
bos Booped of western Kansas. (USGS 


EVALUATION OF MAJOR DIKE-IMPOUND- 
ED GROUND-WATER RESERVOIRS, ISLAND 
OF OAHU, WITH A SECTION ON FLOW HY- 
DRAULICS IN DIKE TUNNELS IN HAWAII, 
Cee Survey, Honolulu, HI. Water Re- 


OT Tabewaki, and J. F. Mink. 
Available from Dist Branch, USGS, 604 S. Pickett 
Alexandria, VA 22304. USGS Pan st 
ae 2217, 1985. 77 p, 40 fig, 12 tab 


Descriptors: *Dikes, *Groundwater barriers, *Hy- 
draulics, *Groundwater storage, *Hawaii, Hydro- 
geology, *Oahu, Koolau Range, Waianae Range. 


Ground-water bodies impounded by volcanic dikes 
constitute important reservoirs of high-quality 
water. These reservoirs have high hydraulic heads 
and are mostly isolated from saline water. The 
most important and productive of these reservoirs 
occur in the Koolau Range, where the top of the 
impounded water ranges to an altitude of at least 
1,000 feet. The storage above sea level of these 
reservoirs has been roughly estimasted at 550 bil- 
lion gallons. In the Waianae the top of the 

impounded water ranges to an altitude of at least 
fi sbost 100 tillon gallons.” Weer. developmest 
is about 1 ater-development 
tunnels have, by breaching dike controls, reduced 
storage by a least 50 billion gallons in the Koolau 
Waltnes Range, A sigsllieat pact of the 

aianae t part o storage 
thus reduced by each tunnel can be restored by 
b the dike or dikes which impounded 
the most water, on adlnabal ta: diet decane oily 
ered during tunneling. (USG S) 


PROGRESS REPORT ON BLACK MESA MON- 
ITORING PROGRAM-1984, 
Geological Survey, Flagstaff, AZ. Water Re- 


sources Div. 
pa rimary bibliographic entry see Field 2F. 


HYDROLOGY, AND WATER 
QUALITY OF THE CAMBRIAN AND ORDOVI- 
CIAN SYSTEMS IN NORTHERN ILLINOIS, 

Geological Survey, Urbana, IL. Water Resources 


Div. 
we —_ bibliographic entry see Field 2F. 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


Div. 
For pri bibliographic entry see Field 2F. 
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EFFECTS OF URBANIZATION OF THREE 
PONDS IN MIDDLETON, WISCONSIN, 

pees 4 Survey, Madison, WI. Water Re- 
sources Di 

L. B. ae 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
ot Gm 1984. 17 p, 9 fig, 5 tab, 7 


ee *Urbanization, Storm runoff, Urban 
Ponds, Watershed models, Water qual- 
ity, Hydrologic budget. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


A digital hydrologic model was used to simulate 
the effects of future residential development on 
pond inflow volumes and —s water levels of 
in Middleton, Wisconsin. The model 
computed the « daily water budget and the resulting 
water level for each pond. The results of the model 
calibration are presented in the report, along with 
the existing watershed hydrologic conditions and 
runoff volumes for the 1982 study period. Data 
was collected during 1982 to claibrate the model; 
be data included pond stage, ground-water levels, 
— and other meteorological characteris- 
addition, water-quality samples were col- 
fovted at each pond to characterize the water qual- 
ity. Simulation of pond levels with the 1982 rainfall 
and fully developed watersheds did not result in 
stages ter than those observed in 1982. Simula- 
tion of pond levels with rainfall having a 20-year 
recurrence interval apc = hypothetical, y 
developed watersheds resulted in maximum pon 
stages above those observed in 1982. Peak stage or 
Tiedeman’s Pond would increase by 2.77 feet, 
Stricker’s Pond by 3.91 feet, and Esser’s Pond by 
1.44 feet. Simulation of pond levels with an esti- 
mated 100-year rainfall and hyopthetical, fully de- 
veloped watersheds would result in peak stage 
increases of 5.30, 5.32, and 1.97 feet above the peak 
1982 observed stages for Tiedeman’s, Stricker’s, 
and Esser’s Ponds, respectively. (USGS) 
W86-01949 


SIMULATED EFFECTS OF SURFACE COAL 
MINING AND AGRICULTURE ON DIS- 
SOLVED SOLIDS IN ROSEBUD CREEK, 


SOUTHEASTERN MONTANA, 
For aS png bibliographic entry see Field 5B. 


Pan pe ENVIRONMENTAL DATA: BIBLI- 


— . Inc., Rifle, 


lopment co. 
r primary bibli graphic entry see Field 10C. 
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ANALYSIS OF SALT YIELDS 
WITH 


Manag 
W. L. Jackson, and S. Hudson. 
IN: Salinity in Watercourses and Reservoirs, But- 
rabSet Boston. 1984. p 549-558, 5 fig, 


On Denne *Salinity, *Saline water, Water pollu- 
tah, Dissolved solids, Construction. 


A fifty-percent increase in annual salt yield has 
Fotsbe Euan, Siliiniog, Ge Sepang tres 
w fo! beginning of con- 
struction of the Pariette Draw Wildlife mye 
ment Area. This increase occurred during a period 
when there was a much smaller (11%) increase in 
salt yield at the upstream (7200) station. However, 
analysis of water ae data and station salt- 
ppb mph S) indicate that 94% of 
the increase in annual salt yield at the downstream 
Fanny! an due yogis a - mean — 
low, following ginning of construction o! 
the wildlife it area, and 6% of the in- 
statistically 


SOURCES IN SO 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 

Groundwater Research. 

M. L. Sharma, and D. R. Williamson. 

IN: Salinity in Watercourses and Reservoirs, But- 


SECONDARY SALINIZATION OF WATER RE- 
(UTHERN AUSTRALIA, 


Watershed Protection—Group 4D 


— Publishers, Boston. 1984. p 571-580, 3 fig, 
2 tab, 22 ref. 


Descriptors: *Salinity, *Saline water, *Water pol- 
lution sources, *Land management effects, 
Groundwater, Evapotranspiration, Groundwater 
recharge, Groundwater movement, Australia. 


Secondary salinization is a problem of considerable 
magnitude in southern Australia. The situation 
arises as a consequence of clearing of indigenous 
Eucalyptus vegetation for development of dryland 
agriculture. Because of reduced evapotranspiration 
from crops and pasture there is excess water avail- 
able to mobilize the large mass of salts stored in the 
deep profiles. The current understanding of the 
various mechanisms involved is reviewed. The de- 
velopment of a bay uantitative approach to the salini- 
zation problem thods for a basis for establish- 
ing appropriate methods for prevention and recla- 
mation. (HHalterman 
W86-02315 


MAGNITUDE AND FREQUENCY OF FLOOD 
VOLUMES FOR URBAN WATERSHEDS IN 
LEON COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div 


For rimary bibliographic entry see Field 2E. 
W86-02334 


RAINFALL-RUNOFF py ge — ll 
WATER-QUALITY ASSESSMENT OF COON 
CREEK WATERSHED, ANOKA COUNTY, 
MINNESOT. 


‘A, 
pean yo Survey, St. Paul, MN. Water Re- 
sources Di 


For oleaniar bibliographic entry see Field 2A. 
W86-02370 


HYDROLOGY OF AREA 60, 
GREAT PLAINS AND ROCKY MOUNTAIN 


Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2F. 
W86-02382 


EFFECTS OF STORMWATER RUNOFF ON AN 
URBAN LAKE ELLYN AT GLEN 
ELLYN, ILLINOIS, 

Geological Survey, "Urbana, IL. Water Resources 
Div. 


For primary bibliographic entry see Field 5B. 
W86-02392 


4D. Watershed Protection 


ERODING SOILS: THE OFF-FARM ggg 
Conservation Foundation, Washin: oy 
E. H. Clark, J. A. Maverkamp, an W. Chapman. 
1985. 252 p. 
Descriptors: *Erosion control, *Sediment trans- 
port, *Soil erosion, *Soil conservation, *Non — 
source pollution, Agricultural engineering, 
management, Nutrients, Nitrogen, Phosphorus, 
Erosion rate, Water pollution effects, Precipitation, 
Pesticides, Bacteria, Viruses, Streams, Lakes, Res- 
ervoirs, Economic aspects, Recreation, Sedimenta- 
tion, Fish, Environmental effects, Wildlife, Water 
uality, Eutrophication, Salinity, Water storage, 
Blood damage, Canals, Contours, Terracing, Land 
management, Sedimentation basins, Silting. 


Erosion is a major problem, not only on agricultur- 
al land, but off the farm. Among erosion’s impacts 
are waterways polluted by sediment, fertilizers, 
and pesticides; accelerated siltation of reservoirs 
and lakes; destruction of breeding grounds for fish 
and other aquatic life; and increased costs for 
dredging harbors; siltation in rivers leading to in- 
creased flooding. This comprehensive ysis of 
the off-farm problems reviews basic c b 
physical, hydrological, and ecological principles 

pertinent to the erosion problem. Detailed cost 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4D—Watershed Protection 


estimates show that erosion causes $6 billion (1980 
dollars) of damages each year in the U.S. Known 
erosion control rr are discussed. No single 
technique or group of techniques is suitable and 
cost effective in all situations. In general, conserva- 
tion tillage and contour plowing are less expensive 
than structural measures such as terraces and sedi- 
ment basins. Nutrient transport is most easily con- 
trolled with terraces and contour plowing. Enough 
information exists to mitigate the most serious ero- 
sion problems. This may involve removing the 
most rapidly eroding land from row-crop produc- 
tion or completely from production. Farm manage- 
ment techniques are available to control off-farm 
erosion impacts. However, the question is whether 
U.S. society has the will to implement them. 
Cassar- 


( 
W86-02247 


QUALITY AND QUANTITY OF URBAN 
RUNOFF AND ATMOSPHERIC DEPOSITION 
IN URBAN AREAS OF SALT LAKE COUNTY, 
UTAH, 1980-1981, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For Salemar bibliographic entry see Field 5B. 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


GREAT 

Ann Arbor Science, Ann Arbor, MI. 1983. 442 p. 
Edited by Donald Mackay, Sally Peterson, Steven 
J. Eisenreich, and Milagros S. Simmons. 


PHYSICAL BEHAVIOR OF PCBS IN THE 
LAKES. 


Descriptors: *Toxic wastes, *Polychlorinated bi- 
plenyls, *Aromatic compounds, *Great Lakes, 

lodel studies, Bioconcentration potentials, Envi- 
ronmental sinks, Environmental persistence, Lake 
Michigan, Saginaw Bay, Environmental fluctua- 
tions. 


PCBs are among the most notorious environmental 
contaminants, and the Great Lakes are invaluable 
as a natural resource. This book is a collection of 
papers presented to increase our understanding of 
the environmental behavior of PCBs in the Great 
Lakes. The topics included in this collection of 
papers are high resolution PCB analysis, model 
studeis, bioconcentration potentials, environmental 
sinks, environmental persistence, environmental 
fluctuations, physical properties, vapor exchange, 
and monitoring of PCBs in the Great Lakes. (Hal- 


terman- 
W86-02012 


HIGH RESOLUTION PCB ANALYSIS, 

—- x ~ ee > ari oe Station. Dept. of 
ine ysiology and Pharmacolo 

S. Safe, M. Mullin, L. L . Safe, C. Pochini, ra Ss. 

McCrindle. 

IN: Physical Behavior of PCBs in the Great Lakes, 


Ann Arbor Science, Ann Arbor, MI. 1983. p 1-13, 
5 fig, 4 tab, 31 ref. 


Descriptors: *Pollutant identification, *Toxic 
wastes, *Polychlorinated biphenyls, *High resolu- 
tion analysis, *Aroclors, Gas liquid chromatogra- 
phy, Aromatic compounds, Toxicity, Mass spec- 
trometry, Proton magnetic resonance. 


A major problem associated with the analysis and 
toxicology of PCBs as well as other halogenated 
aromatics is the multiplicity of possible isomers and 
congeners. Furthermore, PCB toxicity is depend- 
ent on the structure of the individual compounds. 
Thus, the potential environmental and health 
impact of PCBs must account not only for the 
integrated quantification of the PCB mixtures, but 
also the concentrations of specific congeners 
which are potentially toxic. This work confirms 
the feasibility of high resolution PCB analysis of 
the commercial and environmental PCB mixtures. 


It is anticipated that this approach will be used to 
accurately measure the concentrations of specific 
PCB isomers and to determine the effects of PCB 
structures on their ecological dynamics. The meth- 
odology entails high resolution capillary 
column separation coupled with EC or MS detec- 
tion and requires all 209 PCB reference standards 
i ane Data, in the form of high resolution 

as chromato were presented for 
peed 1016 singly and combined, as well as for a 
PCB fraction from a fish extract. (Halterman- PTT) 
W86-02013 


PHYSICAL CHEMICAL PROPERTIES OF 
POLYCHLORINATED BIPHENYLS, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and eae aga 

= Mackay, W. Y. Shiu, J. Billington, and G. L. 


IN. \: Physical Behavior of PCBs in the Great Lakes, 
Ann (> seme Ann Arbor, MI. 1983. p 30-69, 
1 tab, 15 re: 


Descriptors: *Toxic wastes, *Polychlorinated bi- 
— Vapor pressures, Fugacity, *Solubilities, 

enry’s law constant, Octanol-water partition co- 
efficient, Organic carbon sorption coefficient, 


Chemical carlldvsion Biological magnification. 


For predictin; _ interpreting the environmental 
behavior of PCBs, it is essential to have reliable 
data for their physical-chemicai properties, notably 
those properties such as vapor pressure, aqueous 
solubility, Henry’s law constant and the various 
partition coefficients such as those for octanol- 
water, organic carbon-water and biota water. 
Since it is not economically or practically feasible 
to derive these data for all 209 congeners, it is 
necessary to infer values for one compound from 
another. Results — that the addition of one 
chlorine reduces solubility and vapor Re Hears lay by 
approximately a factor of 3 (thus the 
constant is little changed) and the penne decid 
partition coefficient increases by a similar factor. 
The methodology for this study entailed reviewing 
the literature — to the physical chemical 
pro of PCBs and compiling and statistically 
yzing the available data. From these analyses 
selected values for the properties of rh of 
Aroclor were inferred. (nherman 
W86-02015 


AND ENVIRONMENTAL PER- 
SISTENCE OF PCB ISOMERS, 
Dow Chemical Co., —_— MI. Environmental 
Sciences Research Lal 
W. B. Neely. 
IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 71-88, 
2 fig, 7 tab, 23 ref. 


Descriptors: *Toxic wastes, *Polychlorinated _bi- 
pres *Polychlorinated Pr eo 8 isomers, *En- 
vironmental persistence, Solubility, Vapor pres- 
sure, Fish, Transport bioaccumulation, Air-water 
interface, Biodegradation, Water pollution. 


Analyses of environmental samples have often re- 
sulted in the identification of a variety of the 
components of PCB fluid, ranging from unsubsti- 
tuted biphenyl to the fully chlorinated homologue. 
These rae ay compounds were examined in an 
effort to identify the properties that cause certain 
congeners to accumulate in environmental systems. 
Water solubility, vapor pressure, boiling point and 
rate constants for microbial degradation are pre- 
sented for a large number of homol of PCB. 
These values were applied to a model constructed 
to describe the distribution of the homologues in 
the water column and fishes of Lake Michigan. 
Values of vapor pressure, water solubility, octanol 
water solubility and molecular weight that are 
associated with optimum accumulation of PCB- 
related compounds in fish must be sufficiently low 
in order that the chemicals can build up in the 
various environmental compartments. (Halterman- 


PTT) 
W386-02016 


REVERSIBLE AND RESISTANT COMPONENT 
MODEL OF HEXACHLOROBIPHENYL AD- 


SORPTION-DESORPTION RESUSPENSION 
AND DILUTION, 

Manhattan Coll., Bronx, NY. Dept. of Environ- 
mental Engineering and Science. 

D. M. Di Toro, and L. M. Horzem; 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, ML. 1983. p 89- 
113, 9 fig, 1 tab, 24 ref. R805229. 





Descriptors: *Toxic wastes, *Hexachlorc yl, 
*Polychlorinated biphenyls, Adsorption, “Beso 
tion, Model studies, Suspension, ears 
ments, Dilution, Suspended particles 


The complete understanding of the fate of toxic 
chemicals in natural waters depends, in part, on the 
ability to determine the rates of adsorption to and 
desorption from suspended particles. To this end, 
experimental data on these variables were gathered 
and entered into a theoretical framework for a 
model of adsorption and desorption of hexachloro- 
be henyl. In addition, data were gathered on the 
ects of varying suspended sediment concentra- 
‘ons under conditions that it be encountered 
in field situations. (Halterman- 
'W86-02017 


PCBS IN THE LAKE SUPERIOR ATMOS- 
PHERE 1978-1980, 
Minnesota Univ., _ ance Dept. of Civil and 


S.J. ST Hoceeieh Bo B.B. Looney, and G. J. Hollod. 
IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 115- 
125, 1 fig, 2 tab, 34 ref. CR806084. 


Descriptors: *Toxic wastes, *Path of pollutants, 
*Polychlorinated biphenyls, *Lake Superior, 
*Great Lakes, Lake Michigan, Air Pollution, Air- 
water partition coefficients, Aerosolization, Air- 
water interface, Volatility. 


Atmospheric concentrations of PCBs were meas- 
ured over Lake Superior during the summers of 
1978 and 1980, the years before and after the 1979 
legislated ban on their production and use. These 
tests were conducted to determine if the ban result- 
ed in a decrease in the atmospheric burden of these 
compounds. There is no substantive indication that 
atmospheric levels of PCBs are decreasing. Ship- 
board atmospheric samplers were used to measure 
air-borne concentrations above Lake Superior. 
Samples of atmosphere above Minneapolis were 
taken, as well, for comparison purposes. PCB 
levels over Lake Superior ranged from 0.9 to 3.5 
ng per cu m in 1978 and ranged from 0.1 to 2.5 ng 
per cu m in 1980. Although the mean PCB concen- 
tration decreased by 33%, no statistically valid 
decrease can be assi . The values observed at 
Lake Superior are similar to those observed for 
southern — Michigan. (Halterman-PTT) 


PCB ACCUMULATION IN SOUTHERN LAKE 
MICHIGAN SEDIMENTS: EVALUATION 
FROM CORE ANALYSIS, 

Wisconsin Univ.-Madison. Water Chemistry Lab. 
D. E. Armstrong, and D. L. Swackhamer. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 229- 
244, 3 fig, 2 tab, 20 ref. CR-807836-01-1. 


Descriptors: *Path of pollutants, *Toxic wastes, 
*Polychlorinated biphenyls, *Lake Michigan, Sedi- 
ment, Gas chromatography, Water pollution, Vol- 
atility, Transport, Radioactive dating. 


The analysis of sediment core samples from lakes 
can serve as an indicator of loading of PCBs to a 
lake system. The work described here indicates 
that PCB deposition has occured in Lake Michigan 
since 1928 plus or minus 9 saa be and that total 
PCB accumulation in southern Lake Michigan 
sediments is about 3400 to 5000 kg. Box corers 
obtained 9 x 24 x 25.5 cm lake sediment samples. 
Samples were anal for PCBs and dated using 
Pb-210 dating methodologies. Data on PCB con- 
centrations in core depth —* are presented for 
four —s stations located in south-central 
ae pn 3 (Halterman-PTT) 





ESTIMATING BIOCONCENTRATION POTEN- 
TIAL FROM OCTANOL/WATER PARTITION 
COEFFICIENTS, 

Environmental Research Lab.-Duluth, MN. 

G. D. Veith, and P. Kosian. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 269- 
282, 3 fig, 2 tab, 2 ref. 


Descri 


: *Path of pollutants, *Toxic wastes, 
*Polyc 
tentials, 


orinated ayes *Bioconcentration po- 
*Parti coefficients, Model studies, 
racehorse Clorinated hydrocarbons, Fat- 
Gh, Coho enltoom, Cage, Blagiun, Spat, ahaage 

0 salmon, Guppy, , Spot, Sheeps- 
head minnow, Carp, Channel catfish, Topmouth 
Gudgeon. 


A previously derived structure-activity relation- 
ship (SAR), which is used to estimate the biocon- 
centration potential of fish from the n-octanol/ 
water partition coefficient (P), was calculated from 
data on —T 50 tests on five general 
classes of chemicals. That SAR is summarized as: 
log BCF equals 0.85 log} P - 0.70. To assure optimal 
accuracy in work involving estimating the biocon- 
centration of potentials, it is useful to determine if 
the most appropriate SAR is used. This study 
presents a new SAR, based on over twice as many 
tests as that previously described. Although the 
two are slightly different, they predict identical 
tration factors (BCF). The authors re- 
viewed 122 tests in order to derive the new SAR, 
which is summarized as follows: log BCF equals 
0.79 log P - 0.40. (Halterman-PTT) 
W86-03026 


MODEL SIMULATION OF PCB DYNAMICS 
IN LAKE MICHIGAN, 

De Paul Univ., Chicago, IL. 

P. W. Rodgers. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 311- 
327, 4 fig, 4 tab, 16 ref. 807412. 


Descriptors: *Path of pollutants, *Toxic wastes, 
*Polychlorinated biphenyls, *Great Lakes, *Lake 

Michigan, Water pollution, *Model studies, Sus- 
pended solids, Adsorption, Sediments, Sediment- 
water interface, Partition coefficients, Mass bal- 
ance. 


In the 1970s, the findings of high concentrations of 
PCBs in fish flesh in maps pr iments 
need to accurately determine their dynamics in 
that water mong rt The pcos acne of a model of 
PCB loadings and the processes which influence 
their distribtion are detailed. The model was de- 
rived usin a primary mass balance — on 
solids in the water column and sediment layer, and 
PCB in the water column and sediment layer. 
Resuspension rates, sedimentation rates, and parti- 
tioning coefficients were also major variables of 
program. Research is continuing on the use of 
the ‘model for historical trends in PCB loading. 
Currently, x model is appropriate for — 
questions o —_— response to various loading 
scenarios, losses and coefficient values. (Halter- 


man-PTT) 
W86-02028 


MONITORING OF PCBS IN WATER, SEDI- 
MENTS AND BIOTA OF THE GREAT LAKES - 


yy | of the Environment, Toronto. 
K. Suns, and A. F. Johnson. 

sical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 385- 
409, 11 fig, 4 tab, 11 ref. 


Descriptors: *Toxic wastes, *Polychlorinated bi- 
| ra eg 


Forage fishes, S; 
Yellow perches, White sucker, Coho salmon, 
American eel. 


Continued pene is an important aspect of our 
understanding and predictive capabilities meeting 
PCBs in the Scent Labes Lakes region. To this end, the 

Ontario Ministry of the Environment monitors 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


PCBs in the waters, sediments and biota of the 
Great Lakes. berm of the monitoring pro- 
grams and some of the results are presented. Lake 
wat —_ water, sediments, industrial and munici- 
inputs, suspended sediments, freshwater clams, 
and forage fish were sampled and ana- 
ineed: PCB concentrations in bottom sediments of 
the Niagara River sampled in 1979 ran from 
non-detectable to 2700 micrograms per kilogram. 
Raw water sampled downstream of known sources 
had the highest PCB concentrations. PCB levels in 
migratory fish were not useful for pinpointing PCB 
sources. Young-of-the-year spottail shiners collect- 
ed near ific sites thought to be sources, exhibit- 
ed high PCB concentrations. Also, clams collected 
near certain sources had elevated levels of PCBs. 
(Halterman-PTT) 
W86-02030 


SIMULATED PRECIPITATION REFERENCE 
MATERIALS, IV, 
National Bureau of Standards (NML), Gaithers- 


burg, ; 

w. E. Koch, G. Marinenko, and J. W. Stolz. 
Available from the National Technical Information 
Service, Springfield, VA ae as PB83-139378, 
Price codes: A02 in paper copy, A01 in microfiche. 
Report NBSIR 82-2581, eas 082. 17p, 12 tab, 10 
ref. AD-13-F-2-535-0. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Acid rain, Precipitation, Hydrogen ion con- 
centration, Acidity, Precipitation, Standards, 
Chemical analysis, Trace elements, Conductance. 


A fourth series of simulated i: reference 
material was c Stability of samples 
from the first three series of simulated precipitation 
was evaluated. These samples, stored in glass am- 
poules, were not stable with respect to pH, con- 
ductance, acidity, alkali metals, and several of the 
transition elements. It was recommended that 
future sample series be divided--one set simulating 
the major components (mineral acids, alkali salts, 
and earth salts) and the other, stabilized 
with nitric acid, simulating the trace elements. All 
samples should be sto: in clean polyethylene 
bott les. Variations in pH measurements using dif- 
ferent electrodes indicated that this protocol needs 
revision. An interim pH measurement method is 
described. Determination of acidity by titrating to 
a fixed pH endpoint was not accurate enough for 
acid rain anal Preferred techniques are titra- 
tion to an inflection point (or multiple inflection 
points for mixed acid systems) or the Gran 
method. (Cassar-PTT) 
W86-02040 


BROAD-SPECTRUM ANALYSIS OF THE RE- 
MOVAL OF TRACE ORGANICS IN AN 
OZONE-GRANULAR ACTIVATED CARBON 
POTABLE-WATER PILOT PLANT STUDY, 

prs Dan a Philadelphia, PA. Environmental 


For primary bibliographic entry see Field 5B. 


ANALYSIS OF vw COMPOUNDS AD- 
SORBED ON 


PLANTS, 
North Sn Univ. at oe = Dept. of 


Environmental Sciences and En; 
————e ee Rema, ood 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: ———— 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 445-454, 4 fig, 1 tab, 8 ref. 
CR808551. 


*Pollutant identification, *Water 

*Activated carbon, *Organic com- 
ge Gas acer eae on Mass spectrometry, 
le preparation, Filters, Solvents, 


Solvent extraction with Soxhlet ge solvent 
extraction with ultrasonic agitation, and 
desorption were compared in desorbing organic 


matter in carbon samples from water treatment 
plants. Preliminary results indicated that thermal 
desorption was least time-consuming and gave a 
clearer picture of the early eluting components. 
However, some cS roblems concerning the apparent 
loss of the high-boiling compounds and the possi- 
bility of thermal changes in composition warrant 
further study. Of the two extraction methods, ul- 
transonic agitation seemed simpler, faster, and less 
error-prone. About 60 compounds or groups of 
compounds were identified. Many of these identifi- 
cations have not been confirmed by comparison 
with authentic compounds. (Cassar-PTT) 
W86-02166 


NEW APPROACHES TO THE PRODUCTION 


THE MEASUREMENT OF 
INCORPORATED INTO BIOLOGICAL MATE- 


RIALS, 

Florida Univ., Gainesville. Dept. of Food Science 
and Human Nutrition. 

H. A. Ghanbari, W. B. Wheeler, and J. R. Kirk. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 543-553, 4 fig, 1 tab, 14 ref. 
PFR 78-27067. 


Descriptors: *Fate of pollutants, *Chiorine, *Ra- 
dioactive tracers, Tracers, Chlorine dioxide, Hypo- 
chlorous acid. 


C136-labeled hydrochloric acid was used to 
produce two labeled radioactive tracers for use in 
studying the fate of chlorine: (1) Cl36-labeled hy- 
pochlorous acid by potassium permanganate oxida- 
tion at a yield of 80% and (2) Cl36-labeled chlorine 
dioxide by an electrolytic process at 43% yield. A 
biological material pyrohydrolyzer was developed 
to prepare samples for chlorine analysis while re- 
taining 99% of the introduced radioactivity. 


(Cassar-PTT) 
W86-02172 


ANALYSIS OF ORGANIC N-CHLORAMINES, 
Old Dominion Univ., Norfolk, VA. Dept. of 
Chemical Sciences. 

F. E. Scully, J. P. Yang, M. A. Bempong, and F. 

B. Daniel. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 555-561, 2 fig, 1 tab, 7 ref. 
CR807254-01. 


Descriptors: *Pollutant *Chlora- 
mines, *Water ysis, 5-Dimethylamino-1- 
naphthalenesulfinic acid, Chromatography. 


identification, 


Identification of N-chloramines in chlorinated 
water systems has been ormed using a newly 
synthesized aromatic sulfinic acid (5-dimethyla- 
mino-1-naphthalenesulfinic acid monohydrate). 
This compound reacts with the chloramines to 
produce highly fluorescent dansyl derivatives. To 
detect chloramines at molar concentrations of 10 
to the minus 6 power to 10 to the minus 4 power, 
the reagents are added to a test tube in the follow- 
ing order: 42 mg of sodium bicarbonate, 1 ml of 
chloramine solution, 1 ml acetonitrile, 100 micro- 
liters of 0.1 M solution of the sulfinic acid com- 
pound in 0.5M sodium bicarbonate, and 2 drops of 
1M sodium hydroxide. The reagents are mixed, 
and the tube is sealed and placed in the dark for 3 
hours. After extraction with chloroform, the prod- 
pod is te cr for analysis by high ‘orm- 
uid chromatography. Derivatives of chlo- 
the following compounds have been stud- 
ied: pemctacr aniline, sec-butylamine, ethylenedia- 
mine, piperidine, L-leucine. For N-chloropiperi- 
dine, the lower limit of detectability is about 10 n 
The fluorescence of the sulfinic acid derivatives is 
directly pro to the original concentration 
of the yh re worm N-chloramine. (Cassar-PTT) 
W86-02173 


NEW METHODS FOR GAS CHROMATOGRA- 
PHIC ANALYSIS OF WATER POLLUTANTS, 
Radian Corp., Austin, TX. 
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Group 5A—Identification Of Pollutants 


L. H. Keith, R. C. Hall, R. C. Hanisch, J. E. 
Henderson, and R. G. Landolt. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: — 
and Water Treatment, Ann Arbor Science, Ann 

Arbor, MI. 1983. p 563-582, 16 fig, 2 tab, 5 ref. 68- 


03-2965. 
i : “Pollutant identification, *Chroma- 
y, Gas He ayn a7 Chlorinated hy- 
pe Organic compounds, Pi Tri- 
halomethanes, Acetonitriles, Polychlorinated bi- 
phenyls, Haloacetonitriles. 


Two enhancements of gas chromato; bd the the analy- 

sis for aquatic pollutants are descrii the a 
mall modulated _electron-capture 

) and two-dimensional gas Son al 

phy. pa TMECD Sat sry of two electron-cap- 

a temperature-con- 

on ‘anit Tt reles on the differences 

area 

way 


lied pyroly 
ies and 


ratio. Pyrolysis can & 
enhancement, 


caren Ge onet und. 
(post 


schon: Wee conpuehd jon be: ttaeailed wing 
two retention times. These oe are applied to 
prayer my of haloacetonitriles and trihalomethanes 

in drinking water. The TMECD system is also 
applicable to mixtures of chlorinated hydrocarbon 
— cotene (Cater PTT) biphenyls, — phthal- 


weeoniys 


NEW DEVELOPMENTS IN DYNAMIC HEAD- 
SPACE ANALYSIS OF HALOGENA ATED OR- 


GANICS, 
A. R. Trussell, J. G. Moncur, F-Y. Lieu, R. R. 
Sa pd 

: Water Chlorination: Environmental Impact 
a Health Effects; Volume 4, Book 1: sage od 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 583-592, 5 fig, 1 tab, 11 ref. 


Descri; : *Pollutant identification, *Chroma- 
=e analysis, *Organic compounds, 
lorinated ak Pesticides, Insecticides, 
calapcudeen Capillary columns, Purge 


Oe ee anes Oe ee ant oe 
technique for analysis of halogenated or 
pestis. ne samples has improved ity pot 
ance with capillary resolution. In addition the fol- 
lowing advantages were shown: (1) Minimum de- 
tection limits for halogenated organics are in the 
low nano; -per-liter range. (2) The purge- 
lyze procedure allows processing of two 
samples ee (3) The range of recovered 








and chlorinsted bs aes “) The silica cap- 
td chointe Wpcy @) Te ed icp. 
with liquid-phase SE-54, which also resolves other 
extractable chlorinated organics and pesticides. 
This allows simultaneous analysis of Voletile and 
extractable chlorinated organics. (Cassar 

W86-02175 


GAS So gee te ANALYSIS OF 


B. A. Kingsl C. Gin, D. M. Coulson, and R. F. 
ey, 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
a. 1983. p 593-608, 6 fig, 2 tab, 7 ref. 68- 


agg «ole *Pollutant identification, *Water anal- 
‘Chromatography, *Organic compounds, 


— hydrocarbons, Trihalomethanes, *Gas 
graphy, Aromatic compounds. 


Water samples were monitored for both halocar- 
eee Gencgie unds in a single analysis, 
using seriall photoionization detection 
and Geawtivds et condeaiidey detection. This al- 
lowed resolution of many identification problems 
caused by coeluting compounds. The following 
pag were demonstrated. (1) Greater sensi- 

is obtained than can be obtained by effluent 
splitting. (2) More information is provided by the 
simultaneous analysis than by use of either — 
separately. Misidentification of benzene in sam oad 
containing trichloroethylene is eliminated. (3) 
ability to confirm halocarbon contaminants in tri 
ig water is greatly increased. 
(4) Analysis time and instrument costs are reduced 
because one gas chromography performs the work 
of two. (Cassar- 
W86-02176 





REVIEW OF ANALYTICAL METHODS FOR 
REACTIVE OXIDANT SPECIES IN CHLORIN- 
ATED WATERS, 

Oak Ridge National Lab., TN. 

R. L. Jolley, and J. H. Carpenter. 

IN: Water Chlorination: Environmental Impact 
and Health Effects: Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 611-652, 9 tab, 76 ref. 


Descriptors: *Pollutant identification, *Literature 
reviews, *Water anal *Chlorine, Oxidation, 


The literature concerning analytical methods for 
active chlorine-containing species in water has 
been reviewed. A table summarizes the _— 
currently in use, their applicability, and 
the lower limits of detection. These methods are 
ee a hotometry, colorimetry (8 
specific methods chemiluminescence, and 
titrimetry (4 soceific methods listed). With current- 
ly available data, selection of a method most suita- 
ble for a particular water sample is difficult. EPA- 
recommended methods for chlorine in water are 
iodometric titration, DPD (N,N-diethyl-p-pheny- 
lenediamine)-colorimetric, or DPD-titrimetric. 
Specific methods are discussed for the follo 
ies. 6t seenilan: athe and toeeiie dada aters, pol- 
luted waters (which often have unsatisfied chlorine 
demand), and seawater. Criteria are given for 
making judgments on reported concentrations of 
chlorine or oxidants: water quality, analyst exper- 
tise, methodology, and statistical 
Problems of detecting oxidants in the trace and 
ere -billion range are discussed. (Cassar-PTT) 


CHLORINE ANALYSIS: PERSPECTIVES FOR 
COMPLIANCE MONITORING, 

Public Service Electric and Gas Co., » Newark, NJ. 

u, 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: oe 
and Water Treatment, Ann Arbor Science, 

Arbor, MI. 1983. p 653-666, 1 fig, 5 tab 1 in ee 


Desens *Pollutant identification, *Water anal- 
Chlorine, Oxidation, Residual chlorine, 

onitoring, Am , Titration, Seawater, 
Brackish water, lux monitor. 


Several methods for total residual chlorine analysis 
were evaluated in the field at fresh water, brackish 
water, and seawater sites. Methods included 
manual amperometric titration, automatic ampero- 
metric titration, am; back-titration, and 
chlorine flux monitor. Two am i 


lorine 


ie ar chi anal _ der 

lev orine ysis. optim 

they can be used accurately and precisely 

as low as 0.030 (manual) and O16 (automatic) mg/ 
liter chlorine. Relative precision (95% confidence 
level) over a aS © least 1.0 mg/liter was 
+20%, -17% for the manual method and + 30%, - 


23% for the automatic method. Cost of instrumen- 
tation for the man od is considerably less, 
but endpoint detection is easier with automatic 
titration. Analytical precision was poorest at the 
seawater site, reflecting the more rapid decay of 
brominated oxidants compared with chlorinated 
analogs. The chlorine flux monitor recovered less 
oxidant than the other methods at the brackish 
water and seawater sites. It was not suitable at 
levels below 0.016 mg/liter. Back-titration recov- 
ered slightly less oxidant than forward titration. 
Am; ic back-titration was not suitable for 

less than 0.061 m, 
for routine use. (Cassar- 
W86-02178 


iter; it was too complex 


EXPERIENCE WITH AMPEROMETRIC TI- 
TRATIONS FOR TOTAL CHLORINE IN THE 
MICROGRAMS-PER-LITER RANGE: LIMITA- 
TIONS TO ACCURACY, 

Maryland Univ., College Park. Dept. of Chemis- 


try. 
G. R. Helz, D. A. Jaworske, and L. Kosak- 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Value 4, Book 1: eoeaigy wi 
and Water Treatment, Ann Arbor Science, Ann 

Arbor, MI. 1983. p 667-680, 5 fig, 1 tab, 19 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Chlorine, * etry, Iodine, Bromine, 
Oxidation, Trace levels, Accuracy, Residual chlo- 
rine, Errors, Iodates, Chemical analysis. 


Chemical factors which limit accuracy of ampero- 
metric titration of chlorine-produced oxidants in 
natural water are related to iodine chemistry. Fac- 
tors affecting accuracy (systematic errors) include 
additive errors (interferences from natural oxidiz- 
ing agents such as oxygen or iodate ion, colloidal 
manganese tetrahydroxide, and t impurities) 
and multiplicative errors (volatilization of iodine or 
cue te Gaepelsecnir tole ion). In sea- 
disproportionation of iodine to form 
ystematic underdetermination of 
pees ——, oxidants by a he — 3 or 
¢ apparent rapid oxidation loss during 
pos oP of free bromine is not caused primarily by 
volatilization, but by formation of iodate. Some 
precautions for minimizing the effect of fang 
error on a result includes (1) iodide, (2) 
order, a + = + iodide, (2) 
standard additions method with a minimum o! oe 
additions, and (3) monitoring unchlorinated intake 
water for interferences. (Cassar-PTT) 
W86-02179 


SENSITIVE, SIMPLE DETERMINATION OF 
OXIDANTS IN CHLORINATED WATERS, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

J. H. Carpenter, R. G. Zika, and C. A. Moore. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 681-697, 9 fig, 14 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, * B, *Fluorescence, *Chlorine, 
Oxidation, Bromine, Trihalomethanes, Organic 
compounds, Hypobromous acid. 


The use of rhodamine B, a fluorescent compound, 
was explored in a method for determining chlo- 
rine-produced oxidant in water. The reaction of 
hypobromous acid with rhodamine B was studied 
by increments of hypobromus acid to the 

4 and a seawater bromide ion concentra- 


it species was molecular bro- 

mine. Fluorescence decreased in direct proportion 

to the amount of added h: us acid. How- 

ever, at concentrations lower than 0.004 ppm chlo- 

Peedi tennpliny row se me ein rng hedewnny 

it ranges of your equivalent were han- 

died by using four aliquots of sample and adding 
different amounts of r B 

to 0.02, 0.10, 0.50, and 2.00 iter chlorine 


equivalent. Different er, ° rhodamine B 
were noted at pH 4 aH 8. Foor analytical 
classes were for differentiation: free 


tin 1 





chlorine, free bromine, combined chlorine, and 
pce schema 7 Sota tere oY 

with HOBr, followed by HOCI, 
NHB - and NH2Cl. (Cassar-PTT) 


OF RESIDUAL CHLORINE 


: Water Chlorination: Environmental Impact 
Health Effects; Volume 4, Book 1: Chemistry 
Water Treatment, Ann Arbor Science, Ann 

Arbor, MI. 1983. p 699-715, 11 fig, 2 tab, 13 ref. 


Descriptors: *Pollutant identification, 
*Wastewater ysis, * i *Chloramines, 
Residual chlorine, Amperometry, Electrodes, 
Membranes. 


The 82125 total residual chlorine analyzer _meas- 
ures molecular iodine 


loonie eat act for active ammo- 


nia "An added feature is miniael elec 
hag ee ho The 
membrane electrode accompanying reagent 
addition system is suitable for quantitative and 
continuous measurement of total residual chlorine 
in domestic and light industrial wastewaters. The 
$2125 CAC (chloramine) analyzer incorporates 
ode in, suporing neal electrolyte and 
measures triiodide ion by membrane-per- 
meable halogen This current is 
o & uae oon i 
we ii Se Seres re us 
ent of p! temperature degrees 
Observed current sensitivities indicate that the 
minimum detection limits for the membrane elec- 
trode designs are about 0.022 mg/liter as chlorine 
Oe ae ee ee eee 
chlorine chloramine designs respectively. 


SIMULTANEOUS KINETIC ANALYSIS OF 
CHLORINE AND CHLORAMINE IN AQUE- 
OUS SOLUTION AT MICROMOLAR CON- 
CENTRATION LEVELS, 

Hartford Univ., West Hartford, CT. Dept. of 


Chemistry. 

E.T. Sv ay: Aches Workman. 

IN: Water Chlorination: Environment 

and Health ets; Volume 4, Bo Book 1: Chemistry 


and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 723-731, 3 fig, 6 ref. 


Prag a. *Water anal- 
Rin -dcthylp-phenyenediamine Chloramines, Io- 


¢ “i £ — identification, *Water anal- 
yas, * IN Diethyl-p pheaylenediamine, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


~ N,N: pe gk ar rae (DPD) 


pen produces a simple, pity po ne a 
field method for “4 total residual chlorine 
at a detection limit of less 5 micrograms/liter 
chlorine. The method involves reduction of free or 


FLOW-STREAM DETERMINATION OF 
CHLORINE SPECIES WITH AN OXYGEN AM- 
PEROMETRIC DETECTOR, 

Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

— B. Kafil, K. G. Schick, and C. O. 


H 
IN: Water 


‘reatment, Ann 
Arbor, MI. 1983. p 743-750, 5 fig, 5 ref. 1435. 
a : *Pollutant identification, *Water anal- 
nd morn lodides, Blectrodee Trace level. 
for rapid, direct, and sensitive deter- 


on the catalytic effet of 


reatment, Science, Ann 
Arbor, MI. 1983. p 751-759, 4 fig, 1 tab, 3 ref. 1435. 


Descriptors: *Pollutant identification, *Water anal- 
i in Trace ree po anon Vol- 


Descriptors: *Pollutant identification, *Water anal- 
pe *Chlorine, Electrodes, Oxidation, Seawater, 

ual chlorine, Orion 97-70 electrode, Monitor- 
ing, Potentiometry. 


The Orion 97-70 electrode is a rapid, le means 
for continuous determination of low-level total re- 
sidual oxidant in fresh water and seawater. The 
idly enough for use in auto- 
sensor consists of a plati- 

develops a i 


based on relative levels of iodine and iodide ions in 
solution and an iodide-ion selective electrode that 
develops a tial based exclusively on the 
iodide level. a solution. The difference in these 
two potentials is related to the iodine concentra- 
tion present in solution that is equal to the total 
preg Sgr vedi ageya 7 pale hes cope de 


is usable over a total residual oxidant range of 
ot (Cassar-PTT) 


MONITORING TOTAL RESIDUAL 


So Research, Inc., Cambridge, MA. 
J. Soderberg, and J. Synnott. 

IN: Water Chlorination: Environmental Impact 

and Health Effects; Volume 4, = 1: Chemistry 

and Water Treatment, Ann Arbor 

Arbor, MI. 1983. p 773-788, 7 fig, 2 tab, 12 ref. 


a tors: *Pollutant identification, *Water anal- 
astewater analysis, *Chlorine, Oxidation, 

‘otentiometers, Monitoring, Amperometry, Sea- 
water, Cooling water. 


CHLO- 


two methods was obtained for all samples at 
the low part-per-billion level. The potentiometric 
method compared with the N,N-diethyl-p-pheny- 
lenediamine method in a —~ water sample 
also gave excellent correlation. poe 
available chlorine monitor performed satisfactorily 
in the field in three situations: river cooling water, 
treated municipal wastewater, and saline cooling 
water. (Cassar-. 
W86-02187 


ENVIRONMENTAL ‘TERMITE’  INSPEC- 
TIONS, 
W. A. Duvel. 
IN: Hazardous Waste 
Ann Arbor Sciences, Ann 
162, 1 fig, 1 tab, 2 exhibits. 
mg *On-site investigations, *Environ- 
para aaron Economic aspects, Field tests, 
Water quality, Financial feasibility. 


The Environmental Termite 


t for the 80's, 
» MI, 1982. p 143- 


is a new 


ee aeiiiem aecmmaeal coven o- 
tailed site some subsurface explora- 


Los ‘at what haz- 


of wai 
pm oy iin tai of a 
ardous materials 


Senipelaai-an toe gate of teak 
what egg ooh might serve as conduits for off-site 


migration; what population is exposed to these 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—lidentification Of Pollutants 


materials; and what adverse conditions could result 
from this exposure. The cost of such investigations 
is considered, and the level of investigation re- 
quired is discussed in relation to the proposed use 
of the —< (Halterman-PTT) 

W86-02223 


CHLORINATED DIOXINS AND DIBENZO- 
FURANS IN THE TOTAL ENVIRONMENT, 

Butterworth ee Boston. 1983. Edited by 
G. Choudhary, L. H. Keith, and C. Rappe. 416 p. 


*Chlorinated hydrocarbons, *Hydrocarbons, 
*Chlorinated dioxins, *Chlorinated dibenzofurans, 
Chemical analysis, Gas ere. Chroma- 
tography, Mass spectrometry, Public health, Eco- 
systems, Ecology. 


The growing concern for the health hazards of 
exposure to chlorinated dioxins and dibenzofurans 
in the total environment led to a symposium held 
in conjunction with the national meetings of the 
American Chemical Society. The topics covered 
include chemical characterization, environmental 
transport, residues in Great Lakes, breakdown 
products, levels in wastewater, levels in environ- 
mental samples, analytical procedures, and occupa- 
tional exposures and effects. (Halterman-PTT) 
W86-02233 


2,3,7,8-TETRACHLORODIBENZO-P-DOXIN 
AND 2,3,7,8-TETRACHLORODIBENZOFURAN 
RESIDUES IN GREAT LAKES COMMERCIAL 
AND SPORT FISH, 

Health and Welfare Canada, Ottawa (Ontario). 

For primary bibliographic entry see Field 5B. 
w8602234 


DETERMINATION OF 2,3,7,8-TETRACHLOR- 
ODIBENZO-P-DIOXIN IN INDUSTRIAL AND 
MUNICIPAL WASTEWATERS, METHOD 613: 
DEVELOPMENT AND DETECTION LIMITS, 
California Analytical Labs., Inc., Sacramento. 

A. S. Wong, M. W. Orbanosky, P. A. Taylor, C. 

R. McMillan, and R. W. Noble. 

IN: Chlorinated Dioxins and Dibenzofurans in the 
Total Environment, Butterworth Publishers, 
Boston, 1983. p 165-192, 9 fig, 1 tab, 4 ref. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, Chlorinated dioxins, Chemical analysis, 
Gas chromatography, Chromatography, Public 
health, Regulations. 


As a result of public comment and recent advances 
in analytical procedures, the standard method of 
determination of  2,3,7,8-tetrachlorodibenzo-p- 
dioxin (2,3,7,8-tetra~-CDD) recognized by the EPA 
has been developed. The final version of the proce- 
= is typical oct — methodologies haga me for 
other priority pollutants requiring solvent extracta- 
bles, except that th o iabelled internal standard is 
added to every peocten The 
extracted with methylene chlori 

exc ed to hexane, which is then washed with 
10 N NaOH and concentrated sulfuric acid, to 
remove acidic and basic co-extracts and any neu- 
tral compounds that react easily with concentrated 
sulfuric acid. ‘The ssony top is performed using 2 
capillary column that gives a jue isomer: 

ic separation for 2,3,7,8-tetra~-CDD and is coupled 
to an MS detector operating in the SIM mode. 
Criteria for qualitative confirmation are that the 
GC column be isomer-specific; all 2,3,7,8-tetra- 
CDD (native and internal standard) coelute; the 
chlorine isotope ratio is within 10% of the calibra- 
tion standard; and all peaks are ter than 2.5 
times the noise level. (Halterman- PTT) 

W86-02235 


ueous sample is 
, which is then 


OCCURRENCE OF TETRACHLORODI- 
BENZO-P-DIOXIN IN ENVIRONMENTAL 
SAMPLES FROM SOUTHWEST MISSOURI, 
Environmental Protection Agency, Kansas City, 
MO. Region VII. 

R. D. Kleopfer, W. W. Bunn, K. T. Yue, and D. J. 
Harris. 


IN: Chlorinated Dioxins and Dibenzofurans in the 
Total Environment, Butterworth Publishers, 


Boston. 1983. p 193-201, 1 fig, 2 tab, 9 ref. 


Descriptors: *Chlorinated Jj bers lg « *Water 
pollution, *Missouri, *Hydrocarbons, *Chiorinated 
dioxins, Chemical analysis, Gas chromatography, 
Public health, Ecosystems, Ecology, Fish. 


Following the discovery of illegally disposed te- 
trachlorodibenzo-p-dioxin (tetra-CDD) in south- 
west Missouri, a series of investigations has been 
conducted to determine the extent of contamina- 
tion in the area. Water, fish, soil, sediments and air 
samples were analyzed. The highest levels ranged 
com 33,000 to 343,000 ppb, found in storage tanks 
and a contaminated horse arena. The highest levels 
in fish were found in suckers, ran; from 5 to 55 
ng/kg. The highest levels found in fish were from 
specimens collected from the area where the high- 
est sediment levels were observed. Although clean- 
up efforts are underway, investigations and moni- 
toring of the problems are expected to continue for 
several years to come. (Halterman-PTT) 
W86-02236 


COMPOSITION OF POLYCHLORINATED DI- 
BENZOFURAN AND  DIBENZO-P-DIOXIN 
RESIDUES IN SEDIMENTS OF THE HUDSON 
AND HOUSATONIC RIVERS, 

Columbia National Fisheries Research Lab., MO. 
J. D. Petty, L. M. Smith, P-A. Bergqvist, J. a 
Johnson, and D. L. S 

IN: Chlorinated Dioxins and Dibenzofurans in the 
Total Environment, Butterworth Publishers, 
Boston, 1983. p 203-207, 3 tab, 12 ref. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Chlorinated dioxins, *Chlorinated diben- 
zofurans, Chemical analysis, Gas chromatography, 
Chromatography, Mass spectrometry, Public 
health, Ecosystems, Ecology, Fish, Sediments. 


The methodologies and results of analysis of sedi- 
ment and fish samples, from the Hudson and Hou- 
satonic Rivers, for polychlorinated dibenzofuran 
and dibenzo-p-dioxin (PCDF and PCDD, respec: 
tively) are outlined. The variable results obtained 
ag ~ need for pee work in this area. 
e samples contained compounds, ooegein | 
the higher-chlorinated congeners. The hepta- and 
octa-congeners predominated in sediments and 
tetra- and penta-congeners predominated in fish. 
Insufficient evidence exists to determine the differ- 
ences between the profiles in fish and sediments. 


(Halterman- 
W86-02237 


NEW GAS CHROMATOGRAPHIC DETECTOR 
FOR TETRACHLORODIBENZO-P-DIOXIN 
AND TETRACHLORODIBENZOBURAN 
ANALYSES, 
Radian Corp., Austin, TX. 

L. H. Keith L. D. ‘Of , A. E. Jones, R. C. 
Hanisch, and R. C. 

IN: Chlorinated Dioxins and Dibenzofurans in the 
Total Environment, Butterworth Publishers, 
Boston. 1983. p 239-257, 12 fig, 8 tab, 4 ref. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Chlorinated dioxins, *Chlorinated diben- 


graphy, 
health, Ecosystems, Ecology. 


Gas chromatography and a new p detec- 
tor, a 7 modulated wo detec- 
tor (TMECD) appear to offer a ue new 
method for screening for toteachiobodioenne-- 
dioxin and tetrachlorodibenzofuran at trace levels 
in complex samples. A great benefit of this method 
is its high sensitivity to most pollutants of interest. 
The lower limit of detection for these samples was 
about 1 . The technique can be used to analyze 
tissues, fly ash, soil, water and transformer oils. It 
has the potential to save large sums of money 
samples canbe can be screened, and negative 
eliminated from costly mass spec- 
trometry analyses. (Halterman-PTT) 
W86-02238 


VALIDATION STUDY FOR THE GAS CHRO- 
MATOGRAPHY/ATMOSPHERIC PRESSURE 


LON AS ee SPECTROMETRY 

METHOD FOR ISOMER-SPECIFIC DETERMI- 

NATION OF 2,3,7,8-TETRACHLORODI- 

BENZO-P-DIOXIN, 

National Center for Toxicological Research, Jef- 

ferson, AR. 

= ¥ Mitchum, W. A. Korfmacher, and G. F. 
loler. 

IN: Chlorinated Dioxins and Dibenzofurans in the 

Total Environment, Butterworth Publishers, 

Boston. 1983. p 273-286, 7 fig, 6 tab, 18 ref. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Chlorinated dioxins, *Chlorinated diben- 
zofurans, Chemical analysis, Gas exons > 
Chromatography, Mass a trometry, Public 
health, Ecosystems, Ecology 


Following the increased need for an isomer: 

ic method for 2,3,7,8-tetrachlorodibenzo-; 

(2,3,7, ,8-tetra-CDD) determinations, new Eboreto- 
ry and analytical techniques have been developed. 
The apparatus, reagents, sample clean-up proce- 
dures, homogenization, tion, extraction, silica 
HPLC, reverse-phase LC, sample quantifica- 
tion, recovery experiments, and a series of valida- 
tion experiments are described. The validation ex- 
periments have been successful in identifying and 

maths these compounds. (Halterman-PTT) 

86-0223 


CHLORINATED DIOXINS AND DIBENZO- 
FURANS IN THE TOTAL ENVIRONMENT II. 
Butterworth Publishers, Boston. 1985. Edited by 
Lawrence H. Keith, Christopher Rappe, and Gan- 
gadhar Choudhary. 547 p. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Aquatic environment, *Water analys 
*Chemical analysis, *Fish, *Aquatic insects, * 
logical magnification, Ecosystems, Revclneieaas 
dibenzo-p-dioxin, 2,3,7,8-tetrachlorodibenzo-p- 
dioxin, Polychlorinated dibenzofuran. 
Current research on various aspects of the con- 
tamination of the total environment (air, water, 
soil) with chlorinated dioxins and dibenzofurans is 
ted. Discussion —— include synthesis, iso- 
fation, characterization and destruction of these 
compounds; the fate and distribution of — 
nated dioxins (PCDD) and polychlorinated di di- 
benzofurans (PCDF) in the aquatic environment 
(including analysis of sediment samples, bioavaila- 
bility to aquatic insects and residues found in fish); 
the analysis and effects of human exposure to 
PCDD and PCDF; soil sampling and analysis; and 
emission from incineration sources. (Halterman- 


PTT) 
W86-02240 


HISTORICAL RECORD OF POLYCHLORI- 
NATED DIOXINS AND FURANS IN LAKE 
HURON SEDIMENTS, 
Indiana Univ. at Bloomington. School of Public 
and Environmental Affairs. 


t Il, lishers, 
Boston, 1985. p 50-63, 2 fig, 11 ref. 80EV-10449. 


Descriptors: *Polychlorinated dibenzo-p-dioxins, 
*Water rHydrocar sources, *Chlorinated hydrocar- 
——. * Aquatic environment, Pol- 

Great Lakes, 


Sediment core sampling was used in a study de- 
signed to assess the historical input of combustion- 
polychlorinated _dibenzo-p-dioxins 

ID) and dibenzofurans ss) into the envi- 
ronment. = of the in was to 
determine w these compounds (including 
some highly toxic isomers) are formed A gecem 4 
from the pyrolysis of chlorinated aromatic precur- 
sors present in the fuel or are formed during the 
combustion of naturally a materi- 
als. Four core — from Lake Huron 
were extracted with followed by 
methylene chloride, and extracts were ana- 
lyzed by gas chromatographic mass spectrometry 





using methane-negative chemical ionization. This 
technique allows determination of PCDD and 
PCDF at low parts per trillion levels. The most 
abundant species tended to be the highly chlorinat- 
ed PCDD and PCDF, with octachlorodioxin pre- 
dominating in all samples. There was no evidence 
of degradation of PCDD or PCDF. Depth vs. 
concentration bey news show that the input of these 
two hg increased dramatically in approxi- 
mately 1940, which corresponds to an increased 
production of chlorinated aromatic compounds, 
including those used in herbicides and wood pre- 
servatives. Thus, combustion of municipal waste is 
suggested as a major source. It was concluded that 
the high levels found do not reflect natural com- 
bustion processes, but rather anthropogenic com- 
bustion, primarily combustion of chlorinated pre- 
cursors present in combustion fuels. (Halterman- 


PTT) 
W86-02241 


ANALYSIS OF PCDD-PCDF IN ENVIRON- 
MENTAL SAMPLES, 
Department of the Environment, Ottawa (Ontar- 


io). 

R. C. Lao, R. S. Thomas, C. Chiu, and K. Li. 

IN: Chlorinated Dioxins & Dibenzofurans in the 
Total Environment II, Buttworth Publishers, 
Boston, 1985. p65-78, 7 fig, 6 tab, 11 ref. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Water pollution sources, *Aquatic envi- 
ronment, *Water analysis, Wastewater, Sludge dis- 
, Industrial wastes, Gas harper 4 
ass spectrometry, Polychlorinated di i 
ins, Polychlorinated dibenzofurans, Chemical anal- 
ysis, Ecosystems. 


Several environmental sources were analyzed for 
polychlorinated dibenzo-p-dioxins (PCDD) and 
polychlorinated dibenzofurans (PCDF) in an effort 
to identify more actual or potential PCDD-PCDF 
— to the environment. The samples ana- 
lyzed were: aquatic discharges from wood preserv- 
ative plants; influent raw sewage, wastewater ef- 
fluents and exhaust gases from a sludge incinerator; 
effluent gas stream from a coal preparation plant; 
gaseous effluent and the cooling water stream from 
a plasma hydrolysis process (a prototype apparatus 
for destruction of organic halide waste); gaseous 
samples from by cl wire insulation burning; and 
exhaust gases from a hospital waste incinerator. 
Analysis was by chromatography-mass spec- 
trometry, using To jischarge tech- 
nique. One or more PCDD-PCDF compounds 
were present in all samples. The concentrations, 
extent of chlorination and isomeric distributions 
were notably dependent on the feedstock and de- 
struction process, and on operational 
An array of PCDD-PCDF was identi in main 
effluent discharge from the wood 4 pei y= 
plant and was also readily identi at 0.8 km 
downstream from the discharge, although at a 
pcm vege: Ayaan ea level. In the sludge-burning 
samples, preliminary mass-balance calculations 
a that sludge accumulates all the PCDD- 
F, and the resultant mass loading to the incin- 
erator is about 1 gm/day. (Halterman-PTT) 
W86-02242 


OCTANOL-WATER PARTITION  COEFFI- 
CIENT OF 1,3,6,8-TCDD AND OCDD BY RE- 
VERSE PHASE HPLC, 


Manitoba Univ., Winnipeg. Dept. of Soil Science. 
G. R. B. Webster, L. P. Sarna, and D. C. G. Muir. 
IN: Chlorinated Dioxins & Dibenzofurans in the 
Total Environment II, Butterworth Publishers, 
ae 1985. p 79-87, 2 fig, 2 tab, 6 ref. OSU 82- 
00277. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Water pollution sources, *Chemical 
analysis, *Aquatic environment, Chromatography, 
Octachlorodibenzo-p-dioxin, 1,3,6,8-tetrachlorodi- 
benzo-p-dioxin, Water analysis. 


To enable the environmental dynamics of the 
chlorinated dioxins octachloro-dibenzo-p-dioxin 
(OCDD) and _1,3,6,8-tetrachlorodibenzo-p-dioxin 
(1,3,6,8-TCDD) to be obtained by simple modeling 
calculations, key physical properties were deter- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


mined. The porperties studied were octanol-water 
partition coefficient and water solubility, since 
these are closely related to a substance’s ability to 
pass through biological membranes and bioaccu- 
mulate or to partition between environmental 
media. A reversed-phase high-performance liquid 
chromatography method for determination of 
these two properties is presented. Since standard 
methods are not effective with these hydrophobic 
substances, a modification using a quadratic equa- 
tion is presented. The data presented indicate that 
the quadratic-derived values of the log of the octa- 
nol-water ition coefficient for both 1,3,6,8- 
TCDD and OCDD agree with the water solubili- 
ty-determined values very well. (Halterman-PTT) 
W86-02243 


BIOAVAILABILITY OF 14C-1,3,6,8-TETRACH- 
LORODIBENZO-P-DIOXIN AND _ 14C-OC- 
TACHLORODIBENZO-P-DIOXIN TO AQUAT- 
IC INSECTS IN SEDIMENT AND WATER, 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

wa Sov bibliographic entry see Field 5B. 


ANALYSIS OF POLYCHLORINATED DIBEN- 
ZOFURANS AND DIOXINS IN ECOLOGICAL 


SAMPLES, 
Umea Univ. (Sweden). Dept. of Organic Chemis- 


try. 

C. Rappe, P. A. Bergqvist, and S. Marklund. 

IN: Chlorinated Dioxins & Dibenzofurans in the 
Total Environment II, Butterworth Publishers, 
Boston, 1985. p 125-138, 8 fig, 5 tab, 16 ref. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Chemical analysis, *Aquatic environ- 
ment, Polychlorinated dibenzo-p-dioxin, Polychlo- 
rinated dibenzofuran, Gas chromatography, Fish, 
Herring, Baltic Sea. 


The need for a highly sensitive and specific analyt- 
ical technique for the measurement of polychlori- 
nated dibenzo-p-dioxins (PCDD) and polychlori- 
nated dibensofurans (PCDF) is emphasized, and 
the requirements to be met by such a method are 
discussed. A recovery study of the cleanup system 
—s fish samples fortified at three different 
spiking levels using synthetic PCDD and PCDF 
standard is reported. The PCDF and PCDD were 
extracted and separated from interfering substances 
in two series of sequential chromatographic proc- 
esses. Detection was accomplished by gas chroma- 
tography-mass spectrometry. Recoveries of the 
various isomers at spiking levels of 0, 20 and 100 
ppt are reported. In addition, studies on the elution 
order of the same isomers on an alumina column 
are ——— a eviilen are ve — —_ 
yses of herring illemot samples from the 
Baltic Sea. A series of PCDD and PCDF has been 
identified in these samples at the ppt level. (Halter- 


man-PTT) 
W86-02246 


ANALYSIS OF PCBS USING SPECIFIC 
ISOMER HIGH RESOLUTION CAPILLARY 
GAS CHROMATOGRAPHY, 

Environmental Research Lab.-Duluth, Grosse Ile, 
MI. — Lakes Research Station. 

pg ullin, C. Pochini, S. H. Safe, and L. M. 


le. 

IN: PCB’s: Human and Environmental Hazards, 
Butterworth Publishers, Boston, 1983. p 165-176, 4 
fig, 3 tab, 30 ref. 


Descriptors: *Polychlorinated biphenyls, *Public 
health, *Social *Chemical analysis, Great 
Lakes, Political aspects, Water analysis, Monitor- 
ing, Toxicity, Fish, Gas chromatography, Chroma- 
tography. 


The problems associated with the toxicology and 
analytical chemistry of polychlorinated biphenyls 
(PCBs) are primarily due to the large numbers of 
theoretically possible isomers. The toxicity of 
PCBs is a function of the structure of the individ- 
ual isomer. It is not sufficient to quantify the total 
amount of PCBs present in an environmental 
sample; the concentrations of the isomers which 


are potentially more toxic must also be determined. 
High resolution gas chromatographic analytical 
techniques are outlined and examples of resultant 
chromatograms are presented. The use of high 
resolution capillary gas chromatography, in con- 
junction with the use of PCB isomers as reference 
standards, is presently a viable analytical technique 
for the analysis of commerical PCB formulations 
and environmental samples from many different 
matrices. (Halterman-PTT) 

W86-02254 


WATER ANALYSIS, VOLUME 1: INORGANIC 
SPECIES, PART 1, 

Academic Press, Inc., Orlando, FL. 1982. Edited 
by Roger A. Minear and Lawrence H. Keith. 287 
p. 


Descriptors: *Water analysis, *Reviews, *Trace 
elements, *Inorganic compounds, *Theoretical 
analysis, Organic compounds, Alkalinity, Acidity, 
Conductance, Dissolved soilds, Oxidation-reduc- 
tion potential, Turbidity, Water quality, Natural 
waters, Wastewater analysis. 


This volume is the first of three volumes designed 
to present both the theoretical and the practical 
aspects of understanding and determining the 
trace-level components that are found in all natu- 
ral, pristine, and polluted waters. Volume I is the 
first of two focusing on the inorganic constituents 
in water. The first chapter presents a background 
on the inorganic constituents found in water. A 
general treatment of the sources of representative 
species found in both natural waters and 
wastewaters is followed by a discussion on the 
effects of hydrolysis, complexation, and dissolution 
in conjunction with redox and pH in the environ- 
mental dynamics of these species. Chapters 2 and 3 
include a detailed discussion of these topics. The 
fourth oa deals with conductance, a general 
measure of solution ionic content. The in-depth 
treatment of light scattering theory principles in 
Chapter 5 is intended to give the reader a sufficient 
understanding of the complexity of turbidimetric 
responses. Chapter 6 concludes the volumen with a 
survey of general water quality analytical proce- 
dures used for measuring individual inorganic spe- 
cies. (Geiger-PTT) 

W386-02257 


REDOX POTENTIAL: ITS MEASUREMENT 
AND IMPORTANCE IN WATER SYSTEMS, 
Maryland Geological Survey, Baltimore. 

For primary bibliographic entry see Field 2K. 
wse02259 


ALKALINITY AND ACIDITY, 

McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ology. 

For primary bibliographic entry see Field 2K. 
W86-02260 


CONDUCTANCE: A COLLECTIVE MEASURE 
OF DISSOLVED IONS, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 1B. 
W8602261 


THEORY AND MEASUREMENT OF TURBIDI- 
TY AND RESIDUE, 

Hach Co., Loveland, CO. 

For primary bibliographic entry see Field 2K. 
W86-02262 


SUMMARY OF METHODS FOR WATER- 
QUALITY ANALYSIS OF SPECIFIC SPECIES, 
Geological Survey, Arvada, CO. Water Resources 
Div. 

H. E. Taylor. 

IN: Water Analysis, Academic Press, Orlando, FL, 
1982, Volume 1: Inorganic Species, Part 1. 1982, p 
235-273, 2 fig, 7 tab, 42 ref. 


Descriptors: *Water analysis, *Water quality, 
*Chromatography, *Electrochemistry, *Pollutant 
identification, *Spectrophotometry, Chemical 
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properties, Wastewater anal Natural waters, 
Gas chromatography, Conductance, Potentiom- 
eters, Mass spectrometry, Photometry, X-ray spec- 
troscopy. 


In the past 20 years, a variety of methods have 
been devel to solve specific analytical water 
quality prob . Several categories of analysis are 
available depending on the objective of the appli- 
cation. These are: qualitative, semiquantitative, and 
quantitative. Most modern methods of instrumental 
analysis base their quantitation on the method of 
direct comparison wiih a synthetic standard or a 
known concentration reference material for stand- 
ardization. Classical methods are generally consid- 
ered to be in one of two categories, either gravime- 
tric or volumetric analysis. Usually classical 
method are not employed in the modern water 
quality laboratory because of their time require- 
ments. Spectroscopic methods of analysis can be 
broken down into two major categories - abso: 
tion techniques and emission or fluorescence tech- 
niques. Molecular and atomic absorption methods 
are described. Emission methods examined include 
atomic emission, molecular emission, atomic fluo- 
rescence, x-ray fluorescence, neutron activation, 
and mass spectrometry. Electrochemical methods 
of water analysis can be grouped into several dif- 
ferent categories. They include: potentiometric 
techniques, voltammetric techniques, amperome- 
try, and conductance — Chromatography 
is one of the most effectively known methods of 
The’ prin interfering constituents prior to analysis. 
rinciples of chromatographic analysis are 
peel ory Geiger-PTT) 
W86-02263 


GEOCHEMICAL IDENTIFICATION OF SA- 
LINITY SOURCES, 

Kansas State Geological Survey, Lawrence. 

D. O. Whittemore. 

IN: Salinity in Watercourses and Reservoirs, But- 
— Publishers, Boston. 1984. p 505-514, 5 fig, 
14 ref. 


Descriptors: *Saline water, *Salinity, *Water pol- 
lution sources, *Pollutant identification, *Brines, 
Oil field brines, Chemical analysis, Dissolved 
solids, Isotope studies, Kansas. 


The assessment of the concentrations and ratios of 
dissolved constituents and isotopes to identify sa- 
linity sources is described. For instance, values of 
Na/Cl weight ratios are 0.5 for oil-field brines in 
Kansas, and 0.65 for salt-solution brines in near- 
surface Permian rocks. The significance of ratios of 
B/Cl, Li/Cl, Br/Cl, and I/Cl are also discussed 
Major sources of salinity in Kansas, including near- 
surface evaporate solutions and oil-field arg are 
described. histories of salinity source identifi- 
cation are outlined, including those from Smokey 
Hill River Valley, Great Bend Prairie, Equus Beds, 
and the Blood Orchard area. (Halterman-PTT) 
W86-02309 


QUALITY OF GROUND WATER IN THE 
PRINCIPAL oe OF NORTHEASTERN- 
NORTH CENTRAL WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W86-02345 


PRELIMINARY ANALYSIS OF GEOHYDRO- 
LOGIC DATA FROM TEST WELLS DRILLED 


ON KENT ISLAND, QUEEN 
ANNES 


COUNTY, MARYLAND, 
-y 4g Dept. of Natural Resources, Annapolis. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Open-File Report 82-854, 
1983. 31 p, 11 fig, 4 tab, 12 ref. 


Descriptors: Groundwater, Geohydrologic units, 
*Water wells, Coastal Piain, *Water quality, Water 
temperature, *Aquifer bane Dy Borehole geophys- 
ics, Hydrographs, *Maryland, *Queen Annes 
County, Kent Island. 


A test hole drilled on Kent Island, Queen Annes 
County, Maryland, to a depth of 2548 feet, pene- 


trated 2518 feet of Coastal Plain sediments and 30 
feet of the underlying bedrock. Drill cuttin; 
cores, and geophysical logs were used to identify 
five aquifers: the Patuxent, lower Patapsco, upper 
Patapsco, Magothy, and Aquia. Water samples and 
pumping test data obtained from wells completed 
in the aquifers wre used to determine the water 
quality and transmissivities of the aquifers. Trans- 
missivity of each, in feet squared A day, was 
found to be >800, 1,400, 4,000, 5, and >320 
respectively. Chemical analyses showed that water 
from each aquifer is fresh and is distinctly different 
in chemical character from the others. Iron ex- 
ceeded the limit recommended by EPA for drink- 
ing water in each of the aquifers. Water in the 
deeper aquifers is soft but water in the Aquia 
aquifer has a hardness of 160 milligram/Liter. 
ot levels in the wells are (1) affected by tidal 
hanges in nearby estuaries of Chesapeake Bay, 
id (2) are mel in the deepest aquifer (16 feet 
aate sea level) and progressively lower in each of 
the shallower ete (USGS) 
W86-02349 


ANALYSIS OF GROUND-WATER-QUALITY 
DATA IN MONTANA, 
Geological Survey, Helena, MT. Water Resources 


Div. 
For pes bibliographic entry see Field 7C. 
W86-02361 


CHEMICAL AND ISOTOPIC CHARACTERIS- 
TICS OF BRINES FROM THREE OIL- AND 
GAS-PRODUCING FORMATIONS IN EAST- 
ERN OHIO, WITH APPLICATIONS TO THE 
GEOCHEMICAL TRACING OF BRINE 
SOURCES, 

poe eag oe Survey, Columbus, OH. Water Re- 
sources 

For ro tare bibliographic entry see Field 2K. 
W86-02365 


GROUND-WATER QUALITY DATA FOR THE 
ATLANTIC COASTAL PLAIN: NEW JERSEY, 

DELAWARE, MARYLAND, VIRGINIA, AND 

NORTH CAROLINA, 

Geological Survey, Trenton, NJ. Water Resources 


Div. 
a aay bibliographic entry see Field 2K. 
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DATA ON Ss QUALITY AND 
QUANTITY, TRUCKEE RIVER —— 
NEVADA AND CALIFORNIA, 1979-8 

Geological Survey, Carson City, NV. _— Re- 
sources Div. 

R. J. La Camera, R. J. Hoffman, J. O. Nowlin, L. 
H. Smith, and S. M. Lima. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 84-238, 
1985. 191 p, 2 fig, 36 tab, 17 ref. 


Descriptors: *Channel morphology, *Synoptic 
analysis, *Travel time, *Water quality, *Water 
temperature, Aeration, Dyes, Interstitial water, 
Phytoplankton, Tracers, *Truckee Canal, *Truck- 
ee River, *California, *Nevada. 


Selected hydrologic data were collected between 
May 1979 and October 1981 at 59 sites on the 
Truckee River, 10 sites on selected tributaries and 
smaller diversions, and 9 sites on the Truckee 
Canal. The data were collected in support of the 
water-quality and hydrologic investigation compo- 
nents of the Truckee-Carson River-Quality Assess- 
ment by the U.S. Geological Survey. This report 
contains data from: (1) diel and antecedent meas- 
urements made in conjunction with four synoptic 
water-quality studies, (2) analyses of ph lank- 
ton samples to supplement other biological data 
collected during the synoptic studies, (3) an inves- 
tigation of surface and intragravel water quality to 
determine the suitability of the river as a spawni 
— for Lahontan cutthroat trout, (4) 10 water- 
py ore recorders, (5) 11 dye-tracer studies, 
(6) tracer reaeration studies, (7) summaries of 


dye-tracer travel times derived from the dye and 
reaeration studies, and (8) discharge measurements 
with associated channel-geometry descriptions at 
46 miscellaneous sites on the river, selected tribu- 
taries, and the canal. (USGS) 

W86-01924 


COMPUTER MODEL OF ONE-DIMENSION- 
9 EQUILIBRIUM CONTROLLED SORPTION 


PROCESSES, 
_—— Survey, Denver, CO. Water Resources 


D. “7 Grove, and K. G. Stollenwerk. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-4059, 1984. 58 p, 15 fig, 2 tab, 9 
ref. 


Descriptors: *Water pollution, *Computer models, 
*Mathematical models, Groundwater, Ion trans- 
port, Ion exchange, Chemical reactions, *Ground- 
water movement, Sorption processes, *Finite-dif- 
ference methods, *Path of pollutants. 


A numerical solution to the one-dimensional 
solute-transport equation with equilibrium-con- 
trolled sorption and a first-order irreversible-rate 
reaction is ane The computer code is writ- 
ten in FORTRAN language, with a variety of 
options for in — and output for user ease. Sorption 
reactions include uir, Freundlich, and ion- 
exchange, with or without equal valance. General 
equations describing a and reaction proc- 
esses are solved by fini erence methods, with 
nonlinearities accounted for by iteration. Complete 
documentation of the code, with examples, is in- 
cluded. (USGS) 

W86-01925 


TEST WELL INSTALLATION AND WATER 
QUALITY, HOLLYWOOD DUMP AREA, 


HIS, TENNESSEE, _ 
Geological Survey, Memphis, TN. Water Re- 
sources Div. 
D. D. Graham. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
- Report 84-4214, 1985. 35 p, 10 fig, 4 tab, 12 
ref. 


Descriptors: *Landfills, *Groundwater contamina- 
tion, Aquifers, Water quality, *Tennessee, Mem- 
phis, Waste pollution sources, Path of pollutants. 


The Hollywood Dump in north Memphis, Tennes- 
see is known to contain hazardous wastes. Monitor 
wells were installed and sampled to determine if 
contaminants have entered underlying Wolf 
River alluvium and concentrated near the base of 
this unconfined aquifer. Four water-quality sam- 
ples were collected from each of nine monitor 
wells a. in the Wolf River alluvium at the 
Hollywood pee between June 1982 and June 
1983. Also —. during this period was one 
well screened in the fluvial (terrace) deposits, 
about one-half mile upgradient from the dump, and 
three nearby wells screened in the Memphis Sand 
artesian aquifer. Low levels of sev 
compounds, including heptachlor, chlordane and 
chlordene, were detected in water from the Wolf 
River alluvium. concentrations of barium and 
arsenic were also ted. Water from the Mem- 
phis Sand showed no traces of synthetic organic 
compounds. Other constituents and properties 
were found to be at levels that are normal for that 
Siti wae wiuhy Hauiek Conpigued lap 
sampled were newly logs 
— in these wells, supplemented by drillers logs 
ae onal samples, show that clay underlies 
uifer at the well locations. (USGS) 
wee-01928 


GROUND-WATER Lg a OF VOLU- 

SIA COUNTY, FLORIDA, WITH 

ON OCCURRENCE AND MOVEMENT OF 

BRACKISH WATER, 

a Survey, Orlando, FL. Water Resources 
iv. 

For primary bibliographic entry see Field 2F. 

W86-01932 





HYDROLOGY OF AREA 11, EASTERN COAL 
ig OHIO, KENTUCKY, AND WEST 
pene o Survey, Columbus, OH. Water Re- 
sources Di 

For maaan bibliographic entry see Field 2E. 
W86-01937 


OCCURRENCE OF SALINE WATER IN THE 

ALLUVIAL AQUIFER IN THE BOEUF- 

TENSAS BASIN, ARKANSAS, 

Geological Survey, Little Rock, AR. Water Re- 

sources Div. 

D. J. Fitzpatrick. 

Available from OFSS, USGS Box 25425 Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

gations Report 85-4029, 1985. 1 sheet, 3 fig, 1 tab, 
ref. 


Descriptors: *Groundwater pollution, Water qual- 
ity, *Saline water intrusion, Aquifers, Groundwat- 
er, *Arkansas, Gulf Coastal Plain, Boeuf-Tensas 


The occurrence of saline water in the alluvial 
aquifer in the Boeuf-Tensas basin in southeastern 
Arkansas has been of increasing concern. A band 
of saline water containing chloride concentrations 
of greater than 50 milligrams per liter extends 
through the entire length of the basin. The most 
severely affected area is located in the southern 
part of the basin where chloride concentrations are 
as high as 1,360 milligrams per liter. The origin of 
the saline water in the alluvial aquifer is not defi- 
nitely known, but can probably be attributed at 
least in part, to both upward movement from the 
Arkansas River. Upward instrusion of saline 
ground water has probably occurred through one 
or more of the A vhoggenng 5 1) leakage where the 
Jackson — f unit is thinned or absent, 2) 
pen bar pe a fault, and 3) movement through 
il and gas test holes. (USGS) 
W86-01940. 


NITROGEN, SULFATE, CHLORIDE, AND 
MANGANESE IN GROUND WATER IN THE 


penn oe Survey, Lakewood, CO. Water Re- 
sources Di 

N. G. Gaggiani. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4088, 1984. 2 sheets, 6 fig, 15 ref. 


Descriptors: *Groundwater pollution, *Alluvial 
aquifers, *Water quality, Feedlots, Irrigation ef- 
fects, Groundwater irrigation, Groundwater re- 
charge, Chlorides, Nitrates, Sulfates, Manganese, 
*Colorado, *Cattle wastes, Oi mpegs deposits, 
South Platte River Valley, Kerse: 


Ground water from the valley-fill deposits of the 
South Platte River Valley and its tributaries is used 
extensively for ture in the study area, about 
10 miles east of ley and about 50 miles north- 
east of Denver, Colorado. The valley-fill co agg 
— consist of alluvial and terrace 
in a valley system eroded in Laramie 

bedrock. Water samples collected from 33: wells wells 
during 1974 and 1980 were analyzed for nitrite plus 
nitrate nitrogen, sulfate, chloride, and manganese. 
Median concentrations changes in these constitu- 
ents from 1974 to 1980 are as follows: 6.0 to 8.8 
milligrams per liter for nitrite plus nitrate nitrogen, 
Foe ee at ene 

20 milligrams per liter for chloride. Manganese 
premers were greater than 1,000 micro- 
grams per liter in both 1974 and 1980 in a small 
area at the mouth of Box Elder Creek. (USGS) 
W86-01941 


EFFECTS OF URBANIZATION OF THREE 
PONDS IN MIDDLETON, WISCONSIN, 
oe Survey, Madison, WI. Water Re- 


urces Div. 
os pat primary bibliographic entry see Field 4C. 
W86-01949 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


CHEMICAL QUALITY OF WATER AT 14 

SITES KESTERSON NATIONAL WILD- 

LIFE REFUGE, FRESNO MERGED 

COUNTIES, CALIFORNIA, 

Geological Survey, Laguna Niguel, CA. Water 

Resources Div. 

J. A. Izbicki. 

Available pom Ay a USGS Box 25425 Lake- 
wood, CO 80225. USGS -File Report 84-582, 

1984. 17 p, i fig 2 tab, 2 re 


Descriptors: *Irrigation-return flow, *Water pollu- 

tion sources, trace elements, Trace metals, Wai 

quality, *Kesterson Reservoir, West Side San Joa- 

quin Valley, San Luis Drain, *California, Agricul- 
drainage. 


Data were collected to determine concentrations 
of major ions, nutrients, and selecied trace ele- 
ments in collector drains tributary to the San Luis 
Drain; the San Luis Drain near Kesterson Reser- 
voir; Kesterson Reservoir; and selected 

canals, and sloughs near but not tributary to Kes- 
terson Reservoir, California. Results from 14 sam- 
ples collected during January 24-26, 1984, are sum- 
marized in tables, os) the sample locations are 
shown on maps. (USG: 

W86-01959 


SIMULATED EFFECTS OF SURFACE COAL 


Available from OFSS, USGS BOX 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
re Report 84-4101, 1984. 94 p, 4 fig, 25 tab, 43 
ret. 


Descriptors: *Coal mines, Strip mines, Dissolved 
solids, *Water pollution sources, irrigation effects, 
*Simulation analysis, *Surface mining, Rosebud 
Creek, *Montana. 


Dissolved-solids concentrations in five reaches of 
Rosebud Creek in southeastern Montana were sim- 
ulated to assist in evaluating the effects of surface 
coal and agriculture on = dissolved-solids 
concentration. A mass balance of streamflow and 
dissolved-solids load was used. Mined acreage, dis- 
solved-solids concentrations in mined spoils, and 
irrigated acreage were varied in the model to study 
relative changes in the dissolved-solids concentra- 
tion of each reach of Rosebud Creek. Both simulat- 
ed monthly streamflow and dissolved-solids load 
— are within the 95-percent confidence 
imits of the mean monthly values calculated for 
Rosebud Creek at the mouth near Rosebud, Mon- 
tana. From ae September, the simulated 
mean monthly lows vary by no more than 
15 percent of the historical mean values. Except 
for January, May, and December, the simulated 
mean monthly dissolved-solids loads vary by no 
more than 13 percent of the historical mean values. 
Simulations based on present mining show irriga- 
tion accounting for a larger cumulative percentage 
of dissolved-solids concentration (3.05 percent in 
reach 5) than mining pede gg Segara 
However, with full. i ee the cumulative 
tage resulting from irrigation in reach 5 
(2.30 peren percent) will be smaller than that resulting 
(14.69). By not simulating mining of 
the Kirby c coal deposit in reach 1, the cumulative 
percentage of dissolved-solids concentration result- 
ing from mining in all reaches will be decreased to 
in than 6.00 percent. 
W86-01962 


pn af - DATA COLLECTED AND 


R THE 
MODELING OF THE LOWER OUACHITA 
RIVER AND SELECTED 


TRIBUTARIES, 
SOUTH-CENTRAL ARKANSAS, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 
J. C. Petersen, and E. E. Morris. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 84-727, 
1984. 130 p, 16 fig, 40 tab, 36 ref. 


Sources Of Pollution—Group 5B 


a ye *Hydrologic data collection, *Water 

uality, *Dissolved oxygen, *Nutrients, Coliform, 
tream discharge, Algae, Phytoplankton, Chloro- 
phyil *Arkansas, *Ouachita River, Periphyton, 


This report represents water-quality, sediment 
oxygen demand, phytoplankton, periphyton, bacte- 
ria, instantaneous and mean-daily discharge, stream 
geometry, time of travel, reaeration data and other 
water quality collected on the lower Ouachita 
River (from just upstream of Little Missouri River 
to Lock and Dam 6), West Two Bayou, Smack- 
over Creek, Haynes Creek and selected tributaries. 
The data were collected primarily between August 
1980 and September 1981. Over 100 sites ne 
sampled, but most were sampled only d 

intensive sampling periods in mid-August o' 1980 
and mid-September of 1981. The water-quality 
data include measurements of pH, specific con- 
ductance, dissolved oxygen, water temperature, 
whole-water nitrogen species, total phosphorus, 
total orthophosphorus, dissolved chlorides, dis- 
solved sulfate, ultimate biochemical oxygen 
demand and organic carbon. The phytoplankton 
and periphyton data include measurements of chlo- 
rophyll a and b, taxonomic identification cell 
counts and weights. Limited precipitation data are 
also included. Maps and schematic diagrams of the 
lower Ouachita River, West Two Bayou, Smack- 
over Creek and Haynes Creek drainage systems 
show the location of the data-collection sites 
= pa (USGS) 


GEOCHEMICAL PROCESSES IN THE GAS- 
COYNE LIGNITE MINING AREA, BOWMAN 
COUNTY, NORTH DAKOTA, 

Geological Survey, Reston, VA. Water Resources 


D. W. Fisher, D. C. Thorstenson, M. G. Croft, and 
R. L. Houghton. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-4192, 1985. 80 p, 15 fig, 15 tab, 


Descriptors: ‘*Strip mines, “Water quality, 
*Groundwater, Chemical reactions, Carbon radioi- 
sotopes, Carbonates, Cation exchange, Aeration 
zone, *Coal mining effects, *Fort Union formation, 
*North Dakota, Dissolved gases, Gas analyses, 
Sulfate reduction. 


A study was begun in 1975 to determine the geo- 
chemical Fy apy that have affected ground- 
water quality as a result of a lignite strip mine at 
Gascoyne, North Dakota. Ground waters and sur- 
face waters on or near the mine were analyzed for 
major and minor dissolved constituents, tritium 
and carbon-13 isotopes, and dissolved gases. Com- 
positions and carbon isotopes were determined in 
gas samples from various horizons at six unsaturat- 
ed-zone sites. Mineralogic and cation-exchange 
data were obtained from core samples and surface 
solids from the mine and from nearby farms. Reac- 
tions that control ground-water chemistry at the 
mine include: (1) Oxidation of organic matter and 
ferrous iron in the saturated zone; (2) 
Dissolution of C02, carbonates and sulfates in un- 
saturated-zone water; (3) Cation exchange reac- 
tions on clays and on lignite; (4) Sulfate reduction 
and pyrite deposition in the lignite; (5) leaching of 
halides and of organic matter from the lignite; and 
(6) Silicate hydrolysis near the lignite outcrop. 
Gascoyne area ground waters are near neutral to 
moderately sodium sulfate solutions con- 
taining several hundred to several thousand 
dissolved sulfate. Mining operations will probably 
increase the dissolved sulfate levels i - the ground- 
water reservoir at Gascoyne. (USGS) 
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RESULTS OF THE SEPARATIONS AREA 
GROUND-WATER MONITORING NETWORK 
FOR 1981, 

Atomics International Div., 
Energy Systems Group. 

J. S. Wilbur, and M. J. Graham. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-020562, 


Richland, WA. 
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Group 5B—Sources Of Pollution 


Price codes: A0O3 in copy, AOl in micro- 
fighe. Report RHO-HS-SR--5P, July 1982. 43 Pe 18 
fig, 4 tab, 10 ref, 6 append. DE-AC06-77RL01030. 


Descriptors: *Fate of pollutants, *Water pollution 
sources, “Radioactive wastes, *Radioisotopes, 


Tritium, Monitoring, Water quality, Groundwater 
pollution, Hanford Site, Nuclear reactors, *Wash- 
ington. 


Results of the 1981 groundwater monitoring pro- 
gram at the Rockwell Hanford Site Separations 
Area indicated few changes from 1980. Samples 
from monitoring wells were analyzed for total 
alpha, total beta, Co60, Rul06, Cs137, Sr90, triti- 
um, uranium, and nitrate. Tritium levels exceeded 
the guidelines for tritium (3000 pCi/m1) iin three 
wells which monitor active sites. With the excep- 
tion of tritium, all contamination greater than 10% 
of the guidelines was caused by past disposal to 
inactive sites. The zone of contamination appears 
stable and highly localized for the sites represented 
by these samples. Groundwater migrating out of 
the Separations Area at this time contain pollutants 
at levels less than the guidelines. (Cassar-PTT) 
W86-01977 


ASSESSMENT AND CONTROL OF WATER 
CONTAMINATION ASSOCIATED WITH 
gs OIL EXTRACTION AND PROCESS- 
Los Alamos National Lab., NM. 

E. J. Peterson, A. V. Henicksman, J. P. Fox, J. A. 
O. O’Rourke, and P. Wagner. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82 019186, 
Price codes: AO3 in copy, A01 in microfiche. 
Report LA-9084-PR; UC-91, April 1982. 48 p, 8 
fig, 23 tab, 24 ref, 3 append. 


Descriptors: *Water quality control, *Oil shale, 
Shales, Trace elements, Metals, Heavy metals, 
Leaching, *Water pollution sources. 


Laboratory studies on the potential water contami- 
nation associated with oil shale operations, focus 
on the mineralogy, trace element concentrations in 
solids, and leaching characteristics of raw and 
spent shales. Process parameters in modified in situ 
retorting are extreme. Mineralogic characterization 
of field generated spent shales indicate that carbon- 
ate decomposition and silication reactions occurred 
in Retort 3E at Logan Wash, Colorado. However, 
evaluation of leachate compositions indicate that 
several environmentally sensitive trace elements, 
including K, Li, F, V, Pb, B, Mo, Ni, Se, and As 
are not rendered immobile by in situ processing 
and could be of environmental concern. These 
conclusions are verified by investigations of labora- 
tory-generated spent shales. This report details the 
chemical, mineralogic, and solution behavior of 
major, minor, and trace elements in a variety of 
shale materials. Control technology research ac- 
tivities have focused on the definition of control 
technology erm a based on assessment ac- 
tivities and ratory evaluation of alternative 
control strategies for mitigation of identified prob- 
lems. The overall impact of in situ p ing on 
groundwater quality appears to be tos tlantiicent 
than previously believed. Most elements leached 
from spent shales are already elevated in most 
groundwaters. Analysis indicates that solubility 
controls by major cations and anions will aid in 
mitigating water quality impacts with the excep- 
tion of V, Pb, and Se. With respect to in situ retort 
leaching, — control and multistaged counter- 
(Cn leaching are evaluated as control strategies. 


W86-01979 


MECHANISMS FOR GROUNDWATER CON- 
TAMINATION BY UCG: PRELIMINARY CON- 
CLUSIONS FROM THE HOE CREEK STUDY, 
Lawrence Livermore National Lab., CA. 
F. T. Wang, S. W. Mead, and D. H. Stuermer. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-020348, 
i in paper copy, AO1 in microfiche. 
Report UCRL--88012, August 3, 1982. 12 p, 6 fig, 
5 tab, 5 ref. W-7405-E-48. 


Descriptors: *Water pollution sources, *Fate of 
pollutants, *Water ay control, *Coal gasifica- 
tion, Gasification, Pyrolyeis, Hoe Creek, Wyo- 
ming, Groundwater pollution, Organic com- 
pounds, Ammonia, Leaching. 


Changes in groundwater quality were monitored in 
60 wells drilled near the three underground coal 
| maganes experiments at Hoe Creek, Wyoming. 
ive mechanisms were proposed to explain how 
residual gasification products were introduced into 
groundwater. (1) pape hot product gases may 
yrolyze surrounding along its natural cracks. 
This is most likely to happen in an overlying 
aquifer. However, sand layers are not readily con- 
taminated in this manner. If this mechanism is 
valid, dewatering wells could lower system pres- 
sure and reduce the volume of escaping product 
gas. (2) After gasification, the residual heat inside 
the cavity produces further pyrolysis products. (3) 
Leaching of coal ash by returning groundwater 
liberates inorganic contaminants. (4) Overburden 
materials heated to various degrees are the source 
of inorganic substances which enter the ground- 
water. (5) Minerals are dissolved by carbon dioxide 
escaping from the cavity during gasification. These 
ible mechanisms may be considered in design- 
ing monitoring networks and control technologies. 
For example, in leaky coal seams, monitoring wells 
should be 100 m or more from the cavity. In a 
thick coal seam, some wells should be completed 
in the top portion of the bed. Contaminated 
groundwater may be treated by pumping water to 
the surface through a wall in the cavity. The 
quantity of pyrolysis products can be minimized by 
wy gas losses. (Cassar-PTT) 


AND RADIONUCLIDE TRANS- 
PORT IN RIVERS: FIELD SAMPLING PRO- 
GRAM FOR CATTARAUGUS AND BUTTER- 


MILK CREEKS, NEW YORK, 

Battelle Pacific Northwest Labs., Richland, WA. 
W. H. Walter, R. M. Ecker, and Y. Onishi. 

Report PNL-3117, Vol. 4, Summary R: 
vember 1982. 75 p, 41 fig, 10 tab, 6 ref, 


rt. No- 
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Descriptors: *Path of pollutants, *Radioactive 
wastes, *Surface waters, *Radionuclides, *Radioi- 
sotopes, Cesium-137, Strontium-90, Plutonium, 
Americum, Tritium, Curium, Rivers, Sediments, 
Transport, Buttermilk Creek, *New York. 


A field er or, program was conducted on the 
Buttermilk-Cattaraugus Creek system, New York, 
to investigate the transport of radionuclides in 
surface waters as part of a continuing program to 
rovide data for —— and verification of 
‘acific Northwest ratory’s Age sediment 
and radionuclide transport model, S TRA. 
Based on the evaluation of radionuclide levels in 
Cattaraugus and Buttermilk Creeks, the Nuclear 
Fuel Services facility at West Valley, New York, 
may be the source of Cs-137, Sr-90, Cs-134, Co-60, 
Pu-238, Pu-239, 240, Am-241, Cm-244 and tritium 
found in the bed sediment, suspended sediment and 
water of Buttermilk and Cattaraugus Creeks. Bed 
sediment, suspended sediment, and water samples 
were collected over a 45-mile reach of the creek 
system. Bed sediment samples were also collected 
at the mouth of Cattaraugus Creek in Lake Erie. 
Radiological analysis of these samples included 
gamma ray spectrometry analysis, and radiochemi- 
cal separation and analysis of Sr-90, Pu-238, Pu- 
239, 240, Am-241 and Cm-244. Tritium analysis 
was also performed on water samples. (Author’s 
modified abstract) 
W86-01988 


GROUNDWATER MANAGEMENT STRATEGY 
FOR MICHIGAN GROUNDWATER MODEL- 
Micki Dept of Ni rag bent Landing 
t. of Nai esources, ing. 

jd ‘A. Hamilten, 
Available from the National Technical Information 
i i id, VA 22161 as PB83-143206, 
in paper copy, AO] in microfiche. 
-— 1, September 1982. 199 p, 98 fig, 6 tab, 62 
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ants, *Groundwater management, *Model studies, 


*Michigan, AQUIFEM model, Mass 
Groundwater movement, Groundwater pollution, 
Aquifers, Mathematical models, Water aqeality. 
Water pollution, Water quality control, Manage- 
ment. 


Groundwater models were applied to three field 
problems in Michigan: a lan leachate plume, 
contamination from an unknown source, and do- 
mestic wells contaminated with chromium from an 
industrial plant. The AQUIFEM model was tested 
at all three sites. Three different models (AQUI- 
FEM, GEOFLOW, and the U.S.G.S. mass trans- 
port model) were applied to the chromium pollu- 
tion situation. AQUIFEM was recommended as 
the first model to use in a given problem. Mass 
transport modeling should be attempted only if site 
complexity, project demand, and a large body of 
available data require this model type. Some of the 
uses of groundwater modeling demonstrated in this 
study include testing working hypotheses, direct- 
ing where new data should be obtained, simulating 
various management alternatives, and coordinating 
the final design with management implementation. 


(Cassar- 
W86-01989 


RESEARCH PROGRAM FOR ATMOSPHERIC 
CHEMISTRY, RADIATION AND DYNAMICS, 
Atmospheric and Environmental Research, Inc., 
Cambridge, MA. 

N. D. Sze, M. K. W. Ko, M. Livshits, W. C. 

Wang, and P. B. Ryan. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as ADA-120407, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. AFGL-TR-82-0207, Final Report, July 


1982. 121 p, 50 fig, 5 tab, 115 ref, 2 append. 
F19628-81-€.0016. 


Descriptors: *Chemical reactions, *Atmosphere, 
Model studies, Ozone, Metals, Heavy m Ni- 
trogen oxides, *Acid rain, *Path of pollutants, 
Water pollution sources, *Atmospheric chemistry. 


Progress is summarized in atmospheric research 
conducted under AFGL contract F19628-81-C- 
0016 for the period December 1980 to June 1982. 
Four topics are discussed. (1) New rates for the 
reactions of OH with HNO3 and HNO4 introduce 
additional coupling between HOx and NOx spe- 
cies, reducing the OH and HO2 concentrations in 
the lower stratosphere. (2) The calculated steady 
state ozone depletion due to continued release of 
fluorocarbons at the 1977 production level is 6.1%, 
oy san with the depletion rate (16.4%) calculat- 
ed 1979 rates. Ozone tions due to 
human activity may interact in nonlinear fashion. 
For example, an increase in atmospheric carbon 
dioxide may partially offset the fluorocarbon-in- 
duced ozone perturbation. (3) The AER two-di- 
mensional model results were compared with ob- 
servations of atmospheric gases. i 

ancies still exist in ClO and some fluorocarbons. 
(4) Studies on meteoric metals in the atmosphere 
indicate that metal species have the potential to 
couple to other chemical cycles and change radical 

ies concentrations. (Cassar-PTT) 
86-01996 


PHYSICAL BEHAVIOR OF PCBS IN THE 
GREAT LAKES, 


For pri bibliographic entry see Field 5A. 
W86-02012" 


VAPOR EXCHANGE OF PCBS WITH LAKE 
MICHIGAN: THE ATMOSPHERE AS A SINK 
FOR PCBS, 

De Paul Univ., Chicago, IL. 

= Cia J. C. Pokojowczyk, and M. D. 


IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 49-58, 
3 tab, 10 ref. CR-807412. 
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*Polychlorinated biphenyls, *A here, *Va- 
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Research was conducted to answer the question of 
whether there is net transport of PCB vapor into 


or out of the Prong > a —_ Lar gr rsp aoe 
gets o eat 


These ies bay that the net movement of 
PCB vapor is from the water to the atmosphere. 
The methods used to draw these conclusions in- 
volve determining the ratios of PCB concentra- 
tions in solution and in vapor above the solution. 
The ramifications of the results of this work with 
regard to p itation are as follows: a water 
concentration of 1 1 of a PCB with Henry’s 
law constant (HLC o 0.00033 atm-cu m/mol) will 
pa a vapor PCB concentration of 13.3 ng/cu 
us, precipitation in equilibrium with an at- 
= vapor concentration of 2 ng/ cu m of 
PCB, will have a dissolved PCB concentration of 
0.15 ng/1. This is a concentration two orders of 
magnitude or more lower vet is normally found in 
recipitation and indicates that vapor scavenging 
pe account for less than 1% of the wet deposition 
PCB inputs. (Halterman-PTT) 
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PHYSICAL CHEMICAL PROPERTIES OF 

POLYCHLORINATED BIPHENYLS, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 

neering and Applied istry. 

For primary bibliographic entry see Field 5A. 
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REACTIVITY AND ENVIRONMENTAL PER- 
SISTENCE OF PCB ISO) 
Chemical . 


For primary bibliographic entry see Field 5A. 
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REVERSIBLE AND RESISTANT COMPONENT 
MODEL OF HEXACHLOROBIPHENYL AD- 
SORPTION-DESORPTION RESUSPENSION 
AND DILUTION, 

Manhattan Coll., Bronx, NY. Dept. of Environ- 
mental and Science. 


For primary bibliographic entry see Field 5A. 
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PCBS IN THE LAKE SUPERIOR ATMOS- 
PHERE 1978- 


1980, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
For primary bibliographic entry see Field 5A. 
W86-02018 


PROCESSES DETERMINING THE FLUX OF 
PCBS ACROSS AIR/WATER INTERFACES, 
Wisconsin Univ.-Madison. 

A. W. Andren. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 127- 
140, 1 fig, 4 tab, 39 ref. 


Because of the high concentrations of PCBs in fish 
eaten by humans, it is im it to understand the 
routes by which PCBs enter the water and 
ultimately fish 
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EVIDENCE FOR THE ATMOSPHERIC FLUX 
OF POLYCHLORINATED BIPHENYLS TO 
LAKE SUPERIOR, 

Minnesota Univ., Minneapolis. Dept. of Civil and 


Sh eee an and B. B. Looney. 


IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 141- 
156, 1 fig, 3 tab, 36 ref. 
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Because of the magnitude of the PCB concentra- 
tions in marine, the Great Lakes, and urban atmos- 
pheres, atmospheric transport has been implicated 
as a primary ae way to aquatic ecosystems. 
The calculation o! vapor flux across the air/ 
water interface, hich is critically important in 
quanti atmospheric inputs, is described and 
quantified. Determinations were made by using 
reported air/water partition coefficients and com- 
ee eee 
B and temperature profiles observed in Lake 
Superior, July 1978. surface influx of PCB 
from the Soames an by estimated as about 0.02 
pool 0.2 ee a juare meter per day as 
the gas-phase ‘cumelind influx calcu- 
lated pong ro 0.17 micrograms per square meter 
aby A a, (Halterman-PTT) 


ROLE OF SURFACE MICROLAYERS IN THE 
AIR-WATER EXCHANGE OF PCBS, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

C. P. Rice, P. A. Meyers, and G. S. Brown. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 157- 
179, 4 fig, 5 tab, 31 ref. NA-79 RA-H-00001 NA-80 
AA-D-00072. 
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*Air-water exchange, Sethe micro! 

water interface, Great Lakes, Aroclors, 

solids, Partition coefficients. 


Recently, there is much interest in trying to ex- 
pawns rem. of PCBs between the major envi- 
ronmental Sf amg ar ie., ae hydro- 
sphere and lithosphere, and hence new compart- 
pave ge 0 One of these is the surface 
er. Determinations of the concentrations 

“the techecdaiiine uinuaaohes maneet 
Lake Michigan are presented. Results of these 
studies indicate that the portion of PCBs associated 
with the phase is related to their cy- 
cling at this interface. Surface samples for the 
study were collected from throughout Lake Michi- 
gan during 1979 and 1980 with screen and plate 
samplers. ubsurface samples were collected from 
a 1 m depth. Data on concentrations of PCBs, 
i tion coefficients 


and B. B. Looney. 
Bs in the Great Lakes, 
‘Ais Atbie talons hos Arbor, MI. 1983. p 181- 
211, 8 8 4 tab, 46 ref. R805172-01. R806084-01. 


s: *Path of pollutants, *Toxic wastes, 

*Polyc’ biphenyls, *Lake Superior, Great 

My Water —— Sediment-water interfaces, 
Adsorption. 


Aroclors, 
PCBs are refractory resisting chemical 
and biological and are predicted to 
remain active for decades to come. Consequently, 
Ss © ee eS aee 
compounds in aquatic ecosystems. A summary is 

presented of the findings regarding PCBs in the 


Sources Of Pollution—Group 5B 


waters of Lake Superior during 1978 to 1980. 
Samples were taken from subsurface and surface 
waters, extracted, and analyzed by gas chromatog- 
a, Data on variations in concentrations of 

Bs in various regions of Lake Superior, as well 
as in-depth profiles, are presented. (Halterman- 


PTT) 
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ROLE OF THE BENTHIC BOUNDARY IN THE 
een NS Oe Seas WN Tee GEEAS LARES, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

B. J. Eadie, C. P. Rice, and W. A. Frez. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 213- 
228, 5 fig, 2 tab, 24 ref. 


Pom. eer *Path of or ga *Toxic wastes, 
*Polyc orinated biphenyls, *Sediment-water 
interface, Great Lakes, Lake Michigan, Suspended 
solids, Sedimentation, Water pollution, Transport, 
Partition coefficients, Air pollution. 


T rt processes within the benthic boundary 
layer (BBL) are important in de’ the resi- 
dence times of compounds, such as 5 Sa in the 
Great Lakes. A review of the »vailable information 
on this topic is presented, as well as the results of 
studies on recent sediment accumulation, res bi Ba 
sion, and transport of PCBs within the BBL. 
from analyses of water column and sediment traj 
samples indicate that approximately 14% of the 
current water column inventory of particle-associ- 
ated PCB can be accounted for by winter resu- 
— Reentrainment of pore water-associated 
B is small, but may be significant if associated 
with soluble natural organics or colloidal material. 
The net effect of resuspension is to increase the 
residence time for contaminants in active ecosys- 
tems. (Halterman- 
W86-02023 


PCB ACCUMULATION IN SOUTHERN LAKE 

MICHIGAN SEDIMENTS: EVALUATION 

FROM CORE ANALYSIS, 

— pro renner ag Water a Lab. 
or primary graphic entry see Fie ’ 
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PCBS IN SEDIMENT AND FLUVIAL SUS- 
PENDED SOLIDS IN THE GREAT LAKES, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
——- Lab. 
R. L. Thomas, and R. Frank. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 245- 
267, 3 fig, 7 tab, 28 ref. 


*Path of pollutants, *Toxic wastes, 
spolphhetasted biphenyls, *Great Lakes, Sedi- 
—_ age Si lution, S' solids, Lake 


cay — Erie, Lake Huron, 
eameen Lake St. Clair. 


PCBs are ubiquitous in the Great Lakes water 
column, sediment and fish. However, the extent of 
their distribution is thought to be best demonstrat- 
ed in bottom sediment and sediment introduced by 
rivers and lake drainage. Levels of PCBs ae 
within the Lakes reflect point and diffuse so 
from industrial regions (high levels) within the the 
basin as well as widely origins from the 
atmosphere (low levels). program entailed 
sampling a pattern of 216 stations in Lake 
Ontario in 1968; 176 stations in Lake Huron in 
1969; 55 stations in Lake St. Clair in 1970 and 1974; 
259 stations in Lake Erie in 1971; 214 stations in 
the — of Quinte in 1972-1973; 405 stations in 
Lake Superior, 115 stations in Georgian Bay and 
55 stations in North Channel in 1 and 279 
stations in Lake Michigan in 1975. (Haltezman- 


PTT) 
W86-02025 
ESTIMATING BIOCONCENTRATION POTEN- 


TIAL FROM OCTANOL/WATER PARTITION 
COEFFICIENTS, 
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Environmental Research Lab.-Duluth, MN. 


For pri bibliographic entry see Field 5A. 
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STEADY STATE MODELING OF TOXIC 
CHEMICALS-THEORY AND APPLICATION 
TO PCBS IN THE GREAT LAKES AND SAGI- 
NAW BAY, 

Manhattan Coll., Bronx, NY. 

R. V. Thomann, and J. A. Mueller. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 283- 
309, 11 fig, 4 tab, 14 ref. CR 07853-01. 


Descriptors: *Path of pollutants, *Toxic wastes, 
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naw Bay, Model studies, mg solids, Water 
pollution, Toxicity transport, Volatility. 


Understanding the fate of a chemical such as PCB 
in a natural water system one must recognize the 
dynamic relationship between atmospheres, water 
column andd sediments. However, there are sever- 
al advantages to using steady state calculations. 
The authors developed a simplified steady state 
model Ng? saa increased understanding of the 
processes that are operative and permits unambig- 
uous estimations of model parameters. The mecha- 
nisms that result from the derivation of the model 
are presented, with specific reference to PCBs. 
The application of the model to Saginaw Bay and 
the Great Lakes as a whole is presented. Predic- 
tions of PCB loadings, volatilization, PCB concen- 
trations, fluxes to sediments, and fluxes to down- 
stream are also made. (Halterman-PTT) 
W86-02027 


MODEL SIMULATION OF PCB DYNAMICS 
IN LAKE MICHIGAN, 

De Paul Univ., Chicago, IL. 

For primary bibliographic entry see Field 5A. 
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DYNAMIC MASS BALANCE OF PCB AND 
SUSPENDED SOLIDS IN SAGINAW BAY -- A 
CASE STUDY, 

Environmental Research Lab.-Duluth, Grosse Ile, 
MI. Large Lakes Research Station. 

W. L. Richardson, V. A. Smith, and R. 
Wethington. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 329- 
366, 15 fig, 9 tab, 19 ref. 


Descriptors: *Path of pollutants, *Toxic wastes, 
*Polychlorinated biphenyls, *Great lakes, *Sagi- 
naw Bay, Aroclors, Lake Huron, Model studies, 
Suspended solids, Water pollution, Air pollution, 
Transport, Volatility, Sedimentation, Mass bal- 
ance. 


A serious problem concerning PCBs in the Great 
Lakes area is how long PCB concentrations in fish 
will remain above the FDA action limit of 5 mg 
per kg. Many ‘reservoirs’, including landfills, roads 
sealed with PCB-oil mixtures, contaminated sedi- 
ments and long-range atmospheric transport and 
deposition, still act as sources of contamination, In 
order to answer questions posed by regulators con- 
cerning the possible future status of PCBs, studies 
were conducted on data obtained in the Great 
ae region ons ey —— resulted in the 

velopment of a model for dynamic mass 
balance of PCB and suspended solids in Saginaw 
Bay. The model was used to determine volatiliza- 
tion rates and to estimate the expected longevity of 
PCBs in the system. The model was constructed 
with 1979 data on PCB concentrations in the water 
column (total, dissolved, particulate), suspended 
solids, mass PCB on solids and distribution coeffi- 
cients. The best comparison of model simulations 
to the measured concentrations was made with the 
distribution coefficients for A 1242, of about 60% 
of those for A 1260 and with a volatilization rate 
for Aroclor 1242 of 0.2 m per day. The volatiliza- 
tion rate for a 1260 was determined to be no more 
than 0.05 m per day. The calibrated volatilization 
rate for Aroclor 1242 compares well with the 
theoretical value, but that calibrated for Aroclor 
1260 is much smaller than the theoretical value. 


Total PCB is calculated to decrease by 90% within 
10 years. (Halterman-PTT) 
W86-02029 


MONITORING OF PCBS IN WATER, SEDI- 
MENTS AND BIOTA OF THE GREAT LAKES - 
SOME RECENT EXAMPLES, 

Ontario Ministry of the Environment, Toronto. 
For primary bibliographic entry see Field 5A. 
W86-02030 


VOLATILIZATION OF PCB FROM SEDI- 
MENT AND WATER: EXPERIMENTAL AND 
FIELD DATA, 

New York State Dept. of Environmental Conser- 
vation, Albany. 

T. J. Tofflemire, T. T. Shen, and E. H. Buckley. 
IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 411- 
422, 1 fig, 42 ref. 


Descriptors: *Path of pollutants, *Toxic wastes, 
*Polychlorinated biphenyls, *Volatility, Sedi- 
ments, Control techniques, Vegetation, Water pol- 
lution, Air pollution, Transport, Air-water inter- 
face, Waste dumps. 


As for a number of toxic chlorocarbons, the vola- 
tilization losses of PCB are substantial in spite of 
very low vapor pressures. Studies were conducted 
on PCB volatilization, air monitoring, and PCB 
levels in vegetation. Data indicate that volatiliza- 
tion of PCBs can be an important source of air 
lution under certain environmental conditions. 
'B concentrations are fairly high in ambient air 
and in vegetation near PCB dump sites. Air con- 
centrations are 0.002 to 0.11 of the sediment con- 
centrations. Extremely high levels of PCBs (up to 
2800 ppm) were found in es growing on PCB 
dumps, while levels of 0.1 or 0.2 ppm were ob- 
served in plants collected in areas removed from 
known sources. (Halterman-PTT) 
W86-02031 


APPLICATION OF A SEDIMENT DYNAMICS 
MODEL FOR ESTIMATION OF VERTICAL 
BURIAL RATES OF PCBS IN SOUTHERN 
LAKE MICHIGAN, 

Environmental Research Lab.-Duluth, MN. 

D. Weininger, D. E. Armstrong, and D. L. 
Swackhamer. 

IN: Physical Behavior of PCBs in the Great Lakes, 
Ann Arbor Science, Ann Arbor, MI. 1983. p 423- 
439, 6 fig, 2 tab, 13 ref. 68-01-0502. 


Descriptors: *Path of pollutants, *Toxic wastes, 
*Polychlorinated biphenyls, | *Sedimentation, 
*Lake Michigan, Sediments, Water pollution, 
Model studies, Great Lakes, Transport. 


The rate of recovery of Lake Michigan from PCB 
contamination is affected by the release of PCBs 
from the sediments. Sedimentation acts as a burial 
process, rendering the PCB-laden surficial sedi- 
ments as sinks. A sediment dynamics model is 
presented for use in estimating these vertical burial 
rates. An expected response of Lake Michigan 
sediments to burying surficial PCBs is 5 - 10 years. 
It appears that the surficial sediments over most of 
the southern basin have reached their maximum 
PCB concentration and are now decreasing in con- 
centration. (Halterman-PTT) 

W86-02032 


ECOLOGICAL EFFECTS OF ACID PRECIPI- 
TATION, 

Sigma Research, Inc., Richland, WA. 

For primary bibliographic entry see Field 5C. 
W86-02039 


HAZARDOUS AND TOXIC WASTES: TECH- 
NOLOGY, MANAGEMENT AND HEALTH EF- 


The Pennsyivania Academy of Science, Easton, 
PA. 1984. Edited by S. K. Majumdar and E. W. 
Miller. 442 p. 


Descriptors: *Fate of pollutants, *Water pollution 
sources, *Waste disposal, Water quality control, 
Landfills, Geology. 


water resources include hazardous waste di 

by pozzolanic cementation, geological factors in 
disposal site selection, the time ro age in 
waste management, selection of suitable sites for 
constructing hazardous waste facilities, and the 
character, fate, and effects of coal tar wastes. 
(Cassar-PTT) 

W86-02041 


Selected papers from this volume Samael 


TIME PERSPECTIVE IN THE SUBSURFACE 
MANAGEMENT OF WASTE, 

Pennsylvania State Univ., University Park. 

R. R. Parizek. 

IN: Hazardous and Toxic Wastes: Technology, 
Management and Health Effects, The Pennsylva- 
nia Academy of Science, Easton, PA. 1984. p 137- 
169, 8 fig, 8 tab, 24 ref. 


Descriptors: *Fate of pollutants, *Water pollution 
sources, *Groundwater pollution, Organic com- 
pounds, Aquifers, Solute rt, Geohydrology, 
Geochemistry, Waste di , Rivers, Sediments, 
Lakes, Estuaries, Metals, Water quality. 


Groundwater pollution from waste disposal sites 
may not be apparent in the short term. The time 
perspective is very important in waste management 
because many pollutant transport processes are not 
well understood on the scale of thousands of years. 
Of urgent concern are hydrologically active areas, 
land areas which contribute pollutants directly to 
ground and/or surface waters, even during minor 
recipitation events. Pollutants may enter Gooliaas 
Coes via the atmosphere, rivers and streams, 
SS and erosion in lakes and estuaries. 
h pathway has its own travel time, attenuation 
mechani and control measure potential. The 
effects of toxic substances in lake sediments are 
exaggerated because of recycling and biomagnifi- 
cation. Wastes are c ized according to per- 
sistence and toxicity. Easily biode; le sub- 
stances are less likely to survive long-term trans- 
port in slowly moving systems, whereas highly 
— compounds and metals may pose hazards 
4 many Brew Conditions cage ae gravee 
of groundwater are permeable si ial deposits, 
great differences in — between surface 
and bedrock layers, low relief terrain, i 
tiles, sinkholes, secondary openings in bedroc! 
shallow aquifers, and confined aquifers. (Cassar- 


W86-02044 


COAL TAR WASTES: THEIR ENVIRONMEN- 
TAL FATE AND 

Pennsylvania Power and Light Co., Allentown. 
J. F. Villaume. 

IN: Hazardous and Toxic Wastes: Technology, 
Management and Health Effects, The Pennsylva- 
nia Academy of Science, Easton, PA. 1984. p 362- 
375, 3 fig, 3 tab, 22 ref. 


Descriptors: *Water pollution sources, *Fate of 
pollutants, Coal gasification, Coal tar, Metals, Cya- 
nide, Organic compounds, Adsorption, 
Wastewater treatment. 


Coal tar, a byproduct of coal gasification, is a 
complex mixture of free carbon and up to 10,000 
organic compounds, apr agmend polynuclear aro- 
matic hydrocarbons. past much of this by- 
product was disposed of in injection wells or la- 
goons. Several instances of drinking water well 
contamination by coal tar have been reported. The 
chief problems are taste and odor, heavy metals, 
and cyanide. Free coal tar readily moves through 
the unsaturated zone only where the water table is 
deep or where the tar is less dense than water. In 
Oe eT ns deat kine Eee tee 
moves in a separate id p) according to 

distribution of pod pressure forces. At 
Stroudsbi Pa., 8000 gallons of nearly pure coal 
tar have been recovered in a depression in relative- 
ly im le silty sand. Phenolics and naphtha- 
lene levels increase more rapidly in groundwater 
than simple dilution can produce. Available reme- 





dial actions include containment with a bentonite 
slurry wall, pumping of coal tar collected in pools, 
lime treatment mixture with a proprietary 

hydraulic isolation, and ification with in situ 
water flooding. However, these methods are costly 
and not always immediately and totally effective. 


ESTUARY AS A FILTER, 
For ae bibliographic entry see Field 2L. 


ESTUARY AS A FILTER: AN ed gern 
State Univ. of New York at Stony Brook. Marine 
aga Research Center. 


Sela bibliographic entry see Field 2L. 


TURBULENCE AND MIXING IN ESTUARIES, 
—— Univ. (England). Dept. of Oceanogra- 
ry. 
or primary bibliographic entry see Field 2L. 
w8¢02072 


TRANSPORT VARIABILITY IN A FJORD, 
National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 


Lab. 
For pri bibliographic entry see Field 2L. 
W86-02074- 


ESTUARINE INTERACTION OF NUTRIENTS, 
ORGANICS, AND METALS: A CASE STUDY IN 
THE DELAWARE ESTUARY, 

Delaware Univ., Lewes. Coll. of Marine Studies. 
For —— bibliographic entry see Field 2L. 

ws 1 


ANTHROPOGENIC NITROGEN LOADING 
AND ASSIMILATION CAPACITY OF THE 
HUDSON RIVER ESTUARINE SYSTEM, USA, 
Maryland Univ., Cambridge. Center for Environ- 
mental and Estuarine S| 


tudies. 
For pri bibliographic entry see Field 2L. 
W86-02083. 


ENVIRONMENTAL 
CHESAPEAKE BAY AND A 
Envi canal Protection Agenc lis, 
vironmen' i y, Annapoli 
For primary bibliographic entry see Field 2L 
see . 
W86-02092. 


ey OF 
FRAMEWORK 


LOCATING THE GROUNDWATER POLLU- 
SING COMPUTER 


Drexel Univ., Philadelphia, PA. Dept. of Civil 
1D. Hwang, a Ayubcha, J. S. Chieh, and S. 
Richardson. 


IN: Toxic and Hazardous Wastes, Technomic Pub- 
ag ey » Lancaster, PA. 1984. p 534-547, 9 fig. 4 


: *Groundwater redgpees *Water pol- 
ition “> % . *Numerical 

ysis, lute transport, Test wells, Organic 
solvents, Fate of pollutants, Model studies, Moni- 
toring. 


Two different computer numerical fps 
nie Emma tg ie Crest Walley, 
peralbae arsenate Creek Watley, Penns 


poin' 
be about 100 fom the ode showing the highest 


pollutant pene: cancers ey 
to solute Studien for TCE TCE at the eae Clete 


Well Pollution Site in Southington, Connecticut. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Initial investigations indicated that the groundwat- 
“tan at the well may have started as early 
955. The results clearly demonstrate that there 
is an ares-eource in the northwest side of Quinal- 
pac River and a point source south-southwest to 
one of the production wells. The computer predic- 
tion of area source location agrees quite well with 
the actual field investigation results. technique 
holds the promise of being able to determine where 
additional wells should be located for on-going 
was monitoring. (Geiger-PTT) 


WATER CHLORINATION: ENVIRONMENTAL 
IMPACT AND HEALTH EFFECTS; VOLUME 
4, BOOK 1: CHEMISTRY AND WATER TREAT- 


pe bibli hi Field SF. 
or primary biblio; ic entry see 
W8602135 _ 


SUMMARY OF STUDIES ON MODELING 
PERSISTENCE OF DOMESTIC WASTEWATER 
CHLORINE IN COLORADO FRONT RANGE 


Texas Tech Univ., Lubbock. Dept. of Civil Engi- 
5 ey G. F. Lee, R. A. Jones, and B. 
W. Newbry. 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 97-112, 4 fig, 2 tab, 12 ref. 
Descriptors: *Fate of pollutants, *Wastewater 
treatment, *Chlorination, *Chloramines, Model 
studies, Colorado Front Range, Effluents, Kinetics. 


A roach has been developed based on 
ront Range streams in the vicin- 

ity of chlorinated wastewater treatment plant efflu- 
ent discharges to estimate the of chlor- 
amines in natural water systems. It was found 
through a series of simple measurements and tests 
that rate constants can be developed to describe 
the dissipation rate of borage dh and its — so 
that estimates can be made of the persistence of the 
chlorine downstream of the wastewater treatment 
plant discharges. This approach reliably predicts 
chlorine persistence in most sites evaluated and has 
been verified to a limited extent in Colorado Front 


streams. (Auth 
weeoa “uno 


NATURAL DECHLORINATION KINETICS OF 
Se eae MUNICIPAL EFFLUENTS, 


_ = Ltd., enh ges 3 omy owe 
Weebia” 


hic entry see Field 5D. 
EFFECT OF BROMIDE AND NITRITE ON 
THE DEGRADATION OF MONOCHLORA- 


California Univ., Berkeley. Lawrence Berkeley 


Lab. 

R. L. Valentine, and R. E. Selleck. 
IN: Water Chlorination: Environmental Impact 
and Health Effects: Volume 4, Book 1: ey 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 125-137, 7 fig. 2 tab, 14 ref. W- 
7405-eng-48. 


Descriptors: *Fate of pollutants, *Chlorination, 
*Chloramines, Nitrites, Bromi Monochlora- 
mine, Chemical Catalysts, 

Oxidati 


The effect of nitrite on monochloramine 


The 
was not i amie ch cake 
metric oxi by monochloramine. If the effect 
of the os cotigds: t anp-e sects @ 
pee arpa eS Se 6 cometen 
oxidation reduction, re 
« cotaiyet, is tadlontell (Caan 


Sources Of Pollution—Group 5B 
W86-02143 


CHEMISTRY OF COMBINED RESIDUAL 
CHLORINATION, 

California Univ., Berkeley. Div. of Sanitary, Envi- 
ronmental, Coastal, and Hydraulic Engineering. 
S. F. Leao, and R. E. Selleck. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
—_ MI. 1983, p 139-149, 6 fig, 10 ref. W-7405- 
eng-48. 


Descriptors: *Fate of pollutants, *Chlorination, 
*Chloramines, Chlorine residual, Kinetics, Ammo- 
nia, Chemical degradation. 


The decomposition of monochloramine and dich- 
loramine was observed at pH 6.6. Monochloramine 
decayed continuously (described as second-order 
at low concentrations), reaching a rather flat peak 
at about 120 hours. Dichloramine concentrations 
increased slightly up to about 10 hours, then con- 
tinuously decreased. The overall second-order rate 
decreased with larger ammonia concentrations. 
The concentration of dichloramine was more or 
less independent of ammonia concentration. This 
shows that, in the absence of free chlorine, the 
concentration of ammonia does not appear to 
affect the rate of disappearance of the residual 
other than through the formation of NHC12 by 
NH2C1 hydrolysis. The reaction between NHC12 
and ammonium ion to form NH2C1 is either much 
slower than reported or has a rate-limiting step not 
involving ammonia or ammonium ion. (Cassar- 


PTT) 
W86-02144 


PRODUCT DISTRIBUTION AND RELATIVE 
RATES OF REACTION OF AQUEOUS CHLO- 
RINE AND CHLORINE DIOXIDE WITH PO- 
LYNUCLEAR AROMATIC HYDROCARBONS, 
Minnesota Univ.-Duluth. ae of CE Ae 

R. J. Liukkonen, S. Lin, A. R. Oyler, M 

Lukasewycz, and D. A. Cox. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 151-165, 3 tab, 41 ref. EPA 
R807455. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Aromatic hydrocarbons, Chlorine, 
Chlorine dioxide, Polynuclear aromatic hydrocar- 
bons, Organic compounds, Oxidation, Kinetics. 


Substituting chlorine dioxide for chlorine in water 
treatment was studied by treating aqueous solu- 
tions of Ds ayrmed aromatic hydrocarbons 
(PAHs) with either compound. Two major consid- 
erations were indicated. (1) The reaction rates of 
chlorine dioxide with PAHs in water were slower 
than those of chlorine. Chlorine dioxide reactions 
Fhe pros the half-wave potential of the PAHs. (2) 
roducts formed by reaction of the PAHs 
with calisien and chlorine dioxide were generally 
similar (phenols, quinones, chloro derivatives) with 
structural variations dependent on the particular 
reactive species such as molecular chlorine, hypo- 
chlorous acid, hypochlorite, or hlorine dioxide). A 
table lists about 20 PAHs and their reaction times, 
and depicts the structures of the reaction products. 


(Cassar-PTT) 
W86-02145 
REACTIONS OF CHLORINE AND CHLORINE 


ES, 
Florida Univ., Gainesville. Dept. of Food Science 
and Human Nutrition. 
H. A. Ghanbari, W. B. Wheeler, and J. R. Kirk. 
IN: Water Chlorination: Environmental Im 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 167-177, 1 fig, 3 tab, 10 ref. 
PFR 78-27067. 


Descriptors: *Fate of pollutants, *Chlorination, 
*Lipids, *Fatty acids, *Organic compounds, Chlo- 
rine, Chlorine dioxide, Triglycerides. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


The following lipids were chlorinated with hypo- 
chlorous acid and chlorine dioxide: oleic acid, 
methyl oleate, linoleic acid, methyl linoleate, lino- 
lenic acid, methyl linolenate, arachidonic acid, 
methyl arachidonate, triolein, olive oil triglycer- 
ides, and wheat germ triglycerides. Rate constants 
were determined. The free fatty acids were more 
reactive toward the chlorinating agents than their 
corresponding esters. For example, the rate con- 
stant for hypochlorous acid reacting with oleic 
acid was -11.44 per min; foor methyl oleate, -76.13 
per min. Reaction with labeled chlorinating agents 
showed that fatty acids incorporated more chlorine 
than the corresponding esters. Oleic acid reacted 
with hypochlorous acid for 60 min incorporated 
10.4% of the chlorine; methyl oleate, 1.67%. The 
major product of oleic acid and hypochlorous acid 
was identified as 9-chloro, 10-hydroxyl methyl ste- 
arate. (Cassar-PTT) 

W86-02146 


CHLORINATION PRODUCTS FROM AQUAT- 
IC HUMIC MATERIAL AT NEUTRAL PH, 
North Carolina Univ. at Chapel Hill. School of 
Public Health. 

D. L. Norwood, J. D. Johnson, R. F. Christman, 
and D. S. Millington. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 191-200, 3 fig, 1 tab, 14 ref. CR 
806679. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Humic acids, *Fulvic acids, *Or- 
ganic matter, Chlorine demand, Organic com- 
pounds, Aromatic compounds. 


Products of the aqueous chlorination of a natural 
humic material at pH 7 were identified with a 
double-focusing, magnetic mass spectrometer capa- 
ble of fast scan rates. Three common features were 
noticeable. (1) All compounds were methyl esters 
with the exception of chloroform and chloral. (2) 
Most compounds contained chlorine. Examples are 
methyl mono-, di-, and trichloroacetate, methyl- 
2,2-dichloropropionate, dimethylmonochlorosuc- 
cinate, dimethylmonochloromaleate, dimethyldich- 
loromalonate, dimethyldichlorossucinate, and di- 
methyldichloramaleate. (3) Most non-chlorine-con- 
— er arene were aromatic. Examples are 
dimethylphthalate and isomers, benzene tricarbox- 
ylic acid trimethyl ester, and benzene tetracarbox- 
ylic acid tetramethyl ester. Both fulvic acid and 
humic acid fractions produced extremely similar 
products. However, the fulvic chlorination sample 
contained 60% more organically bound chlorine 
than the humic sample, even though the reaction 
time of the humic sample was twice as long. 


(Cassar-PTT) 
W86-02148 


FULVIC ACID AND CHLORINATED FULVIC 
ACID IN WATER AND SEDIMENT: HPLC 
FRACTIONATION AND SPECTROSCOPIC 


CTERIZATION, 
North Texas State Univ., Denton. Inst. of Applied 
Sciences. 
F. Y. Saleh, and M. Mokti. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
oe ga 1983. p 201-217, 8 fig, 3 tab, 14 ref. R- 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Fulvic acids, *Organic matter, 
Chlorine demand, Trihalomethanes, Organic com- 
pounds, Liquid chromatography, es, Sedi- 
ments. 


Fulvic acid, obtained from water and sediment 
from three reservoirs in Texas, Oklahoma, and 
Louisiana, and chlorinated fulvic acid were frac- 
tionated and characterized by high performance 
liquid chromatography using C-108 column, weak 
anion exchange and reverse-phase. The fulvic acids 
from different sources had common characteristic 
components. The ps profile of the carrier solvents 
and the extent of protonation of the fulvic acid 
macromolecule controlled the fractionation. The 


higher the apparent molecular weight of the fulvic 
acid, the less its potential for trihalomethane for- 
mation. (Cassar-PTT) 

W86-02149 


ORGANIC REACTION PRODUCTS OF CHLO- 
RINE DIOXIDE AND NATURAL AQUATIC 
FULVIC ACIDS, 

North Carolina Univ. at Chapel Hill. School of 
Public Health. 

C. A. Colciough, J. D. Johnson, R. F. Christman, 
and D. S. Millington. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 219-229, 3 fig, 2 tab, 9 ref. 
R804430: 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Fulvic acids, *Chlorine dioxide, 
Chlorine demand, Organic matter. 


The oxidation of aquatic humic materials by chlo- 
rine dioxide was conducted at ph 7.8 to simulate 
natural surface water conditions and at pH 3 to 
take advantage of the full oxidizing activity of 
chlorine dioxide. About 70% of the original total 
organic carbon was recovered after the reaction; 
about 30% was lost as carbon dioxide or other 
volatile compounds. Products isolated represented 
only a small fraction of the initial fulvic material, 
much of which did not degrade sufficiently for 
analysis by the techniques used. Products pro- 
duced at pH 7.8 and at pH 3 did not differ signifi- 
cantly. Of the identified compounds, most were 
methyl esters of the following classes: benzenepo- 
lycarboxylic acid methyl esters, aliphatic dibasic 
acid dimethyl esters, carboxyphenylglyoxylic acid 
methyl esters, and aliphatic acid monomethyl 
esters. Benzene di- and tricarboxylic acid methyl 
esters and palmitic esters and their isomers were 
found in abundance in both the undegraded con- 
trol and the chlorinated product mixture. Also 
identified were methylated aromatic derivatives of 
glyoxylic acid, furan and dioxane derivatives, mon- 
ochloromalonic acid dimethyl ester, monochloro- 
succinic acid dimethyl ester, and dichloroacetic 
acid methyl ester. Results indicate that, at neutral 
pH, only limited reaction occurs between chlorine 
dioxide and aquatic fulvic acid. (Cassar-PTT) 
W86-02150 


INFLUENCE OF AQUATIC HUMIC SUB- 
STANCE PROPERTIES ON TRIHALOMETH- 
ANE POTENTIAL, 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

B. G. Oliver, and E. M. Thurman. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 231-241, 3 fig, 2 tab, 26 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Humic acids, Organic matter, 
Chlorine demand, Color, Trihalomethanes, Chlor- 
inated hydrocarbons, Fulvic acids, Phenols. 


There are site variations in trihalomethane (THM) 
potential for humic materials from diverse climatic 
and geologic environments. Groundwater humics 
had the lowest THM potentials, marsh-bog humics 
had the highest THM potentials, and surface water 
humics had intermediate THM potentials. Trends 
of higher THM potential with higher phenolic 
content and larger molecular size were observed, 
but the best correlation was between THM poten- 
tial and color. Color was used to predict the THM 
potential of various natural waters. (Author) 
W86-02151 


EMPIRICAL MODEL FOR PREDICTING 
CHLOROFORM FORMATION FROM HUMIC 
AND FULVIC ACIDS, 

B. A. Engerholm, and G. L. Amy. 

IN; Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 243-252, 3 fig, 2 tab, 16 ref. 
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Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Organic matter, Humic acids, 
Fulvic acids, Chlorine demand, Model studies, Tri- 
halomethanes, Chloroform, Chlorinated hydrocar- 
bons. 


A multiparameter equation was developed for pre- 
dicting chloroform formation from humic sub- 
stances in water. The basic equation for humic acid 
encompasses the reaction time, temperature, pH, 
and the initial total organic carbon and chlorine/ 
total organic carbon ratio. Also presented is a 
generalized equation, ae 
constants, for predicting the chloroform concen- 
tration derived from fulvic acid or other precur- 
sors. Application of this equation is limited to 
situations in which a free chlorine residual is 
resent and requires caution for reaction times of 
less than 1 hour or greater than 96 hours. (Author) 
W86-02152 


FORMATION OF TRIHALOMETHANES 
FROM THE HALOGENATION OF 1,3-DIHY- 
DROXYBENZENES IN DILUTE AQUEOUS 
SOLUTION: SYNTHESIS OF 2-13 C-RESOR- 
CINOL AND ITS REACTION WITH CHLO- 
RINE AND BROMINE, 

California Inst. of Tech., Pasadena. Dept. of Envi- 
ronmental 9 XE Science. 

S. D. Boyce, A. C. Barefoot, D. R. Britton, and J. 
F. Horning. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1; Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 253-267, 6 fig, 2 tab, 20 ref. 
C3049NAET. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Organic matter, Resorcinol, Dihy- 
droxybenzenes, Aromatic compounds, Trihalo- 
methanes, Chloroform, Bromoform, Chlorine 
demand, Bromination, Chemical reactions. 


Halogenation of labeled resorcinol (1,3-dihydroxy- 
benzene) produced labeled chloroform, labeled 
bromoform, and other products. This indicates that 
trihalomethane formation occurs via electrophilic 
halogenation and subsequent bond clevage at the 
C2 site of the aromatic ring. Five generalizations 
were made from this study. (1) In acidic, neutral, 
or alkaline solution 1,3-dihydroxyaromatic sub- 
strates react with chlorine and bromine to produce 
higher yields of chloroform and bromoform than 
do the corresponding 1,2- and 1,4-dihydroxy iso- 
mers. (2) Maximum yieids of trihalomethanes from 
1,2-dihydroxyaromatic compounds occur between 
pH 8 and 10. (3) Bromination of acetone, 2-butan- 
one, and 2-pentanone shows pH dependence of 
bromoform yields. Chlorination of these com- 
pounds does not produce significant chloroform. 
(4) All bromination reactions produce equivalent 
yields of bromoform as measured by direct injec- 
tion analysis. Chlorination reactions produce 
higher yields for each substrate at low pH. This 
difference may have been the result of formation of 
labile chloroform-substituted intermediates in 
acidic solution which decomposed to chloroform 
during analysis. (5) Each 1,3-dihydroxyaromatic 
substrate shows a maximum chloroform or bromo- 
form yield at a reactant ratio haere: axial 9 mr 
of 7, except for 1,3-dihydroxynaphthalene (Maxi- 
mum at 5:1). (Cassar-PTT) 

W86-02153 


KINETICS AND MECHANISM OF HALO- 
FORM FORMATION: CHLOROFORM FOR- 
MATION FROM TRICHLOROACETONE, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

M. D. Gurol, A. Wowk, S. Myers, and I. H. Suffet. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 269-284, 9 fig, 3 tab, 16 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, Chlorine demand, Chloroform, 
Trichloroacetone, Organic compounds, Chlorinat- 
ed hydrocarbons, Chemical reactions, Hydrolysis. 


The kinetics and mechanism of trichloroacetone 
(TCA) degradation was studied to determine 





whether any chloroform is formed by this path- 
way. TCA at concentrations of 7 to 40 mg/liter 
was reacted at 25 degrees C at pH of 6 to 8 in the 
presence of 0 to 75 mg/liter chlorine. Hydrolysis 
and chlorination of TCA occurred simultaneously 
in chlorinated water. The total rate of chloroform 
formation by these two reaction pathways is too 
slow to account for the chloroform concentrations 
observed under typical conditions of water treat- 
ment. For example, at pH 7 and with free available 
chlorine of 10 mg/liter, only 10% of TCA de- 
grades iato chloroform during a contact time of 60 
min. This corresponds to the formation of about 
0.07 micrograms/liter of chloroform if the steady- 
state concentration of TCA in water is 1 micro- 
gram/liter. An additional 3 microgram/liter of 
chloroform is expected to form in the distribution 
system after 5 days in the presence of 2 mg/liter 
free available chlorine. A reaction that causes fur- 
ther halogenation of the chlorinated intermediate 
with eventual degradation to chloroform occurs 
simultaneously with hydrolysis of the chlorinated 
intermediate to chloroform, as opposed to the ha- 
loform reaction. The reaction between TCA and 
chlorine is faster than the hydrolysis reaction for 
chlorine concentrations above 1.5 mg/liter and at 
neutral pH. (Cassar-PTT) 

W86-02154 


QUANTITATIVE EFFECTS OF BROMINE ON 
THE FORMATION AND DISTRIBUTION OF 
TRIHALOMETHANES IN GROUNDWATER 
WITH A HIGH ORGANIC CONTENT, 

Florida International Univ., Miami. Drinking 
Water Quality Research Center. 

W. J. Cooper, L. M. Meyer, C. C. Bofill, and E. 
Cordal. 


IN: Water Chlorination: Environmental Impact 
and Helath Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 285-296, 8 fig, 1 tab, 15 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, Chlorine demand, Bromides, Chlor- 
inated hydrocarbons, Trihalomethanes, Organic 
matter. 


The effect of bromide on trihalomethane (THM) 
formation was studied at four levels of added bro- 
mide ().008, 0.08, 0.8, and 8.0 mg/liter) and four 
levels of added chlorine (8.35, 16.7, 25.1, and 33.4 
mg/liter). Water used in the experiments was 
lower Florida peninsula groundwater with 6 , 
liter total organic carbon and 50 units of color. 
presence of bromide significantly affected the for- 
mation and distribution of THMs. The chloroform 
concentration differed only slightly between the 
natural groundwater and bromide-augmented 
groundwater at the lower two bromide levels (at 
all levels of added chlorine) indicating that a mini- 
mum bromide concentration is necessary to influ- 
ence chloroform formation. However, at the 
higher bromide concentrations chloroform concen- 
tration decreased Ig maces The effect of bro- 
mide on CHC12Br formation was also minimal at 
the two lowest bromides levels. At 0.8 mg/liter 
bromide the CHC12Br level increased; at 8.0 mg/ 
liter bromide, its formation was retarded. Forma- 
tion of CHC1Br2 and bromoform increased with 
added bromide, but the relationships were not 
linear. The total concentration of s formed 
was not influenced greatly by bromide addition. 
(Cassar-PTT) 

W86-02155 


FORMATION OF BROMINATED TRIHALO- 
AND KINETI 


METHANES: EXTENT cs, 
Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

J. P. Gould, L. E. Fitchhorn, and E. Urheim. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 


and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 297-310, 7 fig, 2 tab, 8 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, Bromination, Trihalomethanes, 
2,46-Trihydroxyacetopheonone, Organic com- 
pounds, Chlorine demand, Kinetics, Chemical re- 
actions, Model studies. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


A bromine incorporation factor was used to exam- 
ine trends in the extent and rate of formation of 
brominated trihalomethanes (THMs). This factor 
represents bromination as a single quantitative 
measure, greatly simplifying the interpretation of 
data on the concentrations of the four THMs 
(CHC13, CHC12Br, CHC1Br2, and CHBr3). 
Phloroacetophenone (2,4,6-trihydroxyacetophen- 
one) was selected as the model precursor. The 
degree of bromine incorporation was dependent on 
the initial characteristics of the reaction system 
(pH, bromide concentration, HOC1 concentration, 
precursor concentration) but largely independent 
of time. An extension of an empirical model devel- 
oped by Kavanaugh for chloroform was also used 
to study the kinetics of individual THM formation. 
On the basis of this mode, bromination kinetics 
were substantially faster than chlorination kinetics. 
These studies show that a conclusive model for 
THM formation kinetics cannot be developed until 
the complete mechanism of THM formation has 
been fully explained. (Cassar-PTT) 

W86-02156 


OPEN-OCEAN 3 
ENERGY CONVERSION CHLORINATION, 
—" Univ., Berkeley. Lawrence Berkeley 


E. O. Hartwig, and R. Valentine. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 311-330, 6 fig, 7 tab, 22 ref. W- 
7405-eng-48. 


BROMOFORM PRODUCTION IN TROPICAL 
WATERS; OGCEAN THERMAL 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, Bromoform, Trihaomethanes, Chlo- 
rine demand, Organic matter, Ocean Thermal 
Energy Conversion process, Hawaii, Cooling 
water, Evaportation discharge, Condensers, Sea- 
water. 


Formation of bromoform and other volatile organ- 
ics during chlorination of evaporator and condens- 
er seawater used for the Ocean Thermal Energy 
Conversion process is reported. Bromoform was 
the major halogenated organic compound pro- 
duced as a result of chlorinating seawater at chlo- 
rine doses less than 1 mg/liter. Significantly great- 
er quantities of bromoform were produced in evap- 
orator water than in the condenser water as a 
function of total residual oxidant in both chlorinat- 
ed and dechlorinated (with sodium thiosulfate) 
stored samples. No immediate bromoform produc- 
tion was detected in the dechlorinated condenser 
water, but 1-2 micrograms/liter was immediately 
produced in dechlorinated evaporator water. The 
difference in bromoform concentrations of dech- 
lorinated evaporator and condenser water was re- 
lated to water quality. Mean values for pH and 
total organic carbon (micrograms/liter) for evapo- 
rator water were 8.27 and 1.17; for condenser 
water, 7.64 and 0.758. Evaporator water tempera- 
ture was about 25 degrees C; condenser water 5.6 
degrees C. Daily potential bromoform production 
by this plant with a mixed discharge of 34.9 million 
liters/hour, 0.2 mg total residual oxidant/liter, and 
2 hours of chlorination per day equals 1.3 billion 
micrograms. Considering a 20-fold dilution within 
2 hours, the bromoform concentration of the dis- 
charge water would be 0.93 micrograms/liter. 


(C -PTT) 

86-02157 

DISPERSION 
JUTHERN 


OF CHLORINE AT SEVEN 
SO’ CALIFORNIA COASTAL GENER- 
ATING STATIONS, 


Southern California Edison Co., Rosemead. 

R. S. Grove. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 333-346, 5 fig, 3 tab, 6 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Cooling water, Powerplants, 
Southern California Edison Company, Seawater. 


The fate of chlorine in powerplant cooling systems 
and the dispersion of chlorine in receiving waters 
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Sources Of Pollution—Group 5B 


were monitored at seven coastal generating sta- 
tions of the Southern California Edison Company. 
Remarkable variability was observed in chlorine 
injection concentrations, condenser outlet concen- 
trations, outfall concentrations, and dissipation 
rates among the generating stations. Less variabili- 
ty was seen within surveys done at the same gener- 
ating station. No patterns of chlorination could be 
discerned among the data except for one station 
with a rigorous chlorine control program. Chlo- 
rine levels were below the detectable limit of 0.08 
mg/liter at over half of the plant outfalls. The 
surveys also showed that a much higher level of 
coordinated chlorine assessment work is ni 

to fully characterize factors controlling chlorine 
release to the environment. These factors, which 
are site-specific, include (1) seasonal varability in 
water chlorine demand and slime growth in con- 
denser tubes, (2) chlorine demand of piping and 
conduits beyond the condensers, (3) influence of 
macrofouling control heat treatment methods on 
chlorine demand, and (4) scouring effect of silty 
water on condenser tubes. (Cassar-PTT) 
W86-02158 


MODEL FOR PREDICTING CHLORINE CON- 
CENTRATION WITHIN MARINE COOLING 
CIRCUITS AND ITS DISSIPATION AT OUT- 
FALLS, 

Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

M. H. Davis, and J. Coughlan. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 347-257, 5 fig, 1 tab, 18 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Cooling water, Chlorine demand, 
Model studies, Seawwater, Powerplants. 


A model for predicting the behavior of chlorine in 
poetees cooling systems using seawater differs 
rom previous models in two ways: (1) it supposes 
an exponential, rather than a hyperbolic decay and 
(2) it accomodates discrete rate constants for the 
discharged and receiving waters. Temperatures de- 
crease only slightly in discharge canals, allowing a 
high decay rate. Dilution is responsible for the 
most significant decreases in temperature and chlo- 
rine concentration. Simulations show that the chlo- 
rine loss curve generated by serial dilutions is 
steeper than the theoretical dilution curve, even 
when allowance is made for continuing decay. 
This is partially explained by the additional chlo- 
rine demand introduced with the diluting water. 
Instantaneous chlorine demand is higher at open- 
coast sites than at estuarine sites. The decay curve 
of chlorinated samples, from open-coast sites, re- 
generates a breakpoint curve which is out of phase 
with the original. The decay of estuarine samples 
does not regenerate a pronounced breakpoint. 
Cassar 


( | 
W86-02159 


WATER CHLORINATION PROGRAMS AT 
ONTARIO HYDRO FOSSIL-FIRED GENERAT- 
ING STATIONS, 

Ontario Hydro, Toronto. 

F. Butler, R. Kozopas, G. T. Haymes, and J. S. 
Griffiths. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 359-372, 6 fig, 3 tab, 4 ref. 


Descriptors: *Fate of pollutants, *Water pollution 
effects, *Chlorination, *Fish, *Cooling water, 
Rainbow smelt, Smelt, Fish eggs, Eggs, Larvae, 
Lambton Generating Station, Lakeview Generat- 
ing Station, R.L. Hearn Generating Station, Pow- 
erplants, Toxicity. 


A chlorination regimen for controlling biofouling 
has been developed for Ontario Hydro’s Lambton 
Thermal Generating Station. Normal maintenance 
chlorine dose is 0.19 kg/min for 20 min, twice a 
week. To combat excessive biofouling, shock 
chlorination in stages up to 900 kg/day for 30 min 
is used. During chlorination, adult fish (white bass 
and suckers) show an avoidance response at chlo- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


rine concentrations below reported lethal concen- 
trations. This response involves increased activity 
toward areas of reduced chlorine concentraion. 
Chlorine plume studies at three coal-fired stations 
outline the limited use zones for each area. In all 
cases no chlorine is detected at a depth greater 
than 3 m outside the influence of the jet stream 
from the outfall channel. During the chlorine stud- 
ies a lectrode continuous, on-line, automatic 
chlorine analyzer was developed. In a study of the 
effects of shock chlorination on fish eggs and fry, 
chlorine concentrations below 0.1 mg/liter (the 
maximum expected in discharges) have little effect 
or larvae. Survival rates 

¢ temperature rises to 20 


HALOGENATED ORGANIC STUDY AT SE- 
LECTED TENNESSEE VALLEY AUTHORITY 
FOSSIL-FUELED POWER PLANTS, 

Tennessee Valley Authority, Chattanooga. 

C. V. Seaman, L. O. Hill, B. W. Vignon, T. B. 
Stanford, and M. D. Hunter. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 373-382, 4 fig, 3 tab, 6 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, Organic compounds, *Cooling 
water, Trihalomethanes, Chloroform, Organic 
compounds, Tennessee Valley Authority, Power- 
plants. 


Water samples were collected for organic analysis 
at the intake, outlet, and several points throughout 
the cooling systems of three Tennessee Valley 
Authority fossil-fueled steam plants. Chloroform 
was detected at each plant more than 90% of the 
time. Highest concentration detected was 18.0 mg/ 
liter. er volatile halogenated organics detected 
were bromodichloromethane, dibromochlorometh- 
ane, 1,2-dichloroethane, trans-1,2-dichloroethylen, 
methylene chloride, and 1,1,1-trichloroethane. Se- 
mivolatile halogenated organics detected were 1- 
chloronaphthalene, 2-chlorophenol, and 1,2-dich- 
lorobenzene. Comparison of inlet and outlet sam- 
a showed that outlet chloroform concentrations 
a positive linear relationship with chlorine 
dose and a negative relationship with nitrogen 
species. The substrate was correlated significantl 
with chloroform concentration only when the ef- 
fects of chlorine dosage were removed. Kayes reed 
ture was not apparently correlated with chloro- 
form levels. However, combining the data across 
plants for the outlet location and removing the 
effects of other precursors showed a significant 
relationship. This suggested that temperature influ- 
ences on chloroform concentrations were masked 
by effects of other variables. Likewise, the effects 
of chlorine demand and cooling water flow rate on 


chloroform production are masked. (Cassar-PTT) 
W86-02161 


ORGANOHALOGENS IN CHLORINATED 
COOLING WATERS DISCHARGED FROM NU- 
CLEAR POWER STATIONS, 

Battelle Pacific Northwest Labs., Richland, WA. 
R. M. Bean, D. C. Mann, and D. A. Neitzel. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 383-390, 4 tab, 8 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Cooling water, Powerplants, Tri- 
halomethanes, Phenols, Organic componds, Chlor- 
inated hydrocarbons, Aromatic compounds, Nu- 
clear powerplants. 


Formation of or logens, particularly phenolic 
compounds, during biocide treatment of cooling 
water was studied at three nuclear powerplants. 
Chloroform concentrations in the discharges were 
0.5 to 1.1 micrgrograms/liter; CHBrC12, 0.7-1.0 
micrograms/liter; CHBr2C1, 0.3-0.9 micrograms/ 
liter; and bromoform, 0.1-3.7 micrograms/liter. 
Concentrations of major phenolic compounds (in 
micrograms/liter) in chlorinated cooling waters 
were 2,4,6-trichlorophenol, 0.7; bromodichloro- 


phenol, 0.5; dibromochlorophenol, 0.3; 2,4,6-tribro- 
mophenol, 0.4; and dibromodichlorophenol, 0.1. 
The highest total level of halogenated phenolic 
compounds at any station was 1.4 micrograms / 
liter. Conditions favoring the concentrations, 
longer chlorine residence time, higher bromine 
concentrations in intake water, low volatility, and 
presence of the biocide, which prevents biodegra- 
dation. In contrast, trihalom es tend to be 
released to the atmosphere in cooling towers. In 
once-through systems trihalomethanes were pre- 


dominant. 
W86-02162 


ATMOSPHERIC EMISSIONS FROM ELEC- 
TRIC POWER PLANT COOLING SYSTEMS, 
SRI International, Menlo Park, CA. 

J. H. Smith, J. C. Harper, and B. C. DaRos. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 391-404, 8 fig, 3 tab, 6 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Cooling water, Organic com- 
pounds, Trihalomethanes, Powerplants, Air pollu- 
tion, Chlorinated hydrocarbons. 


Concentrations of volatile halogentated com- 
pounds were determined in recirculation water 
systems and in the tower drift of three power- 
lants. Maximum concentrations (micrograms/ 
iter) observed in up to 8 separate tests durin; 

chlorination of recirculation water were as fol- 
lows: chloroform, 14.5; bromodichloromethane, 
3.1; chlorodibromomethane, 3.3; bromoform, 2.9; 
trichloroethylene, 1.1; tetrachloroethylene, 0.1; 
and chloramines, 1.6. In general, chloroform con- 
centrations in the tower basin were 20-30% lower 
than concentrations in the tower riser, suggesting 
that the towers strip some of the volatiles during 
one through the tower. Concentrations of 
volatiles (micro; iter) in the tower drift, 
eee ifferent methods, were chloroform, 
0: -0.81; trichloroethylene, trace to 0.48; te- 
trachloroethylene, trace to 1.73; p-dichloroben- 
zene, 0.07-0.27; and p-chlorotoluene, 0.42-1.45. The 
sampling techniques for the drift were not consid- 
ered efficient. (Cassar-PTT) 

W86-02163 


HYDROGEN PEROXIDE - A REAL ALTERNA- 


TIVE TO CHLORINE IN WATER TREAT- 


North Surrey Water Co., Staines (England). 
E. R. Gardiner, N. J. Hobbs, and J. Jeffery. 


IN: Water Chlorination: Environmental Impact 
and Health Effect; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 405-419, 8 fig, 5 tab, 16 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Disinfection, *Hydrogen peroxide, Oxidation, 
Thames River, Trihalomethanes, Organic com- 
pounds, Chlorinated hydrocarbons. 


Hydrogen peroxide and a low prechlorine dose 
reduce the trihalomethane (THM) formation at the 
prechlorination e, but hi hlorination 
still yields high values. Hydrogen peroxide 
cannot be a complete replacement for prechlorina- 
tion because it would not always achieve complete 
disinfection and would be difficult to monitor. 
Hydrogen peroxide with a low prechlorine dose 
achieves lower plate counts at 22 and 37 Cc 
than chlorine alone. In the absence of free chlorine 
there is a lower value for THM formation in the 
presence of hydrogen peroxide. The coagulation 
treatment achieves an appreciable reduction in the 
potential THM formation. This work was carried 
out on actual river water samples that were vari- 
able. (Author) 
86-02164 


BROAD-SPECTRUM ANALYSIS OF THE RE- 
MOVAL OF TRACE ORGANICS IN AN 
OZONE-GRANULAR ACTIVATED CARBON 
POTABLE-WATER PILOT PLANT STUDY, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 


G. T. Coyle, S. W. Maloney, J. Gibs, and I. H. 
Suffet. 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1981. p 421-443, 11 fig, 3 tab, 19 ref. 
CR806256-02. 


Descriptors: *Fate of pollutants, *Pollutant identi- 
fication, *Activated carbon, *Ozonation, Disinfec- 
tion, Pilot plants, Adsorption, Water treatment, 
Temperature effects, Gas chromatography, Organ- 
ic compounds. 


Capillary gas chromatograms of 200-300 peaks 
were compared using chi-square contingency 
tables in a study of effluents from a granular acti- 
vated carbon water treatment pilot plant. Before 
contacting the carbon, the water (from the Dela- 
ware River at Philadelphia, Pa.) was treated by 
clarification, rapid sand filtration, ozonation, and 
ozone dissipation. The anlaytical methods were 
devised to determine the significant differences at 
p= 0.05 of chromatograms of (1) influent vs. efflu- 
ent composite samples, (2) influent vs. effluents of 
the activated carbon columns, (3) location of trace 
organics on columns, and (4) effects of differences 
in water temperature on trace organics removal. 
The following conclusions were drawn. Replicate 
carbon contactors had reproducible effluent gas 
chromatogram profiles. Influents to the columns 
were variable in weeks 3-5, after which they were 
homogeneous (weeks 6-13). Effluents for weeks 3- 
11.5 were homogeneous. Effluents were different 
at the different temperatures. At week 9 core sam- 
les from the carbon columns showed differences 
een warm and cooled water. Chlorinated or- 
ganics were observed in the influent to the carbon 
columns and on the surface of the carbon. No 
chlorinated organics were found in the effluents 
Pree hned 18-week study. (Cassar-PTT) 
ws 165 


INFLUENCE OF PRECHLORINATION ON 
THE AMOUNT AND TOXICITY OF MICRO- 
POLLUTANTS EXTRACTED FROM WATER 
AT THE MORSANG PLANT, 
Societe ae des Eaux et de l’Eclairage, Paris 
ance). 
. Fiessinger, R. Cabridenc, I. Chouroulinkov, B. 
Festy, and P. Lazar. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 467-481, 4 fig, 5 tab, 6 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 
*Chlorination, *Activated carbon, *Organic com- 
pounds, Adsorption, Morsang, France, Toxicity, 


Studies of the M France, water treatment 
plant from 1977 to 1980 concerned organic pollut- 
ants and the roles of prechlorination and granular 
activated carbon adsorption. The following con- 
i (1) Prechlorination in- 
the intrinsic toxicity and hindered reduc- 
tion of the amount of extracted pollutants in the 
finished water. Overall activity of the extracts 
(intrinsic toxicity times relative amount) was re- 
duced by 50% with prechlorination and 85% with- 
out prechlorination. (2) Activated carbon applied 
at low doses did not influence short-term toxici 
but seemed to reduce long-term toxicity. In 
cases it enhanced the reduction of the weight of 
extract in the finished water. (3) Clarification (co- 
tion + flocculation + sedimentation + sand 
filtration) reduced the extract weight but increased 
its intrinsic toxicity. Clarification preferentially re- 
So nrny en less harmful substances. (Cassar-PTT) 


FORMATION OF ORGANOHALOGEN COM- 
POUNDS IN CHLORINATED SECONDARY 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 





and Water Treatment, Ann Arbor Science, Ann 
> to MI. 1983. p 483-497, 3 fig, 9 tab, 6 ref. 80- 


Descriptors: *Fate of pollutants, *Wastewater 
treatment, *Chlorination, Trihalomethanes, Chlor- 
inated hydrocarbons, Brominated hydrocarbons, 
Organic compounds, Goulds-Perrine Treatment 
Plant, Virginia Key Treatment Plant, Florida. 


The effects of chlorinating wastewater effluents 
was studied at several Miami, Florida, comes 
treatment plants. Chloroform and brominated 
halomethanes were formed before and after the 
chlorination —— The concentration of indi- 
vidual trihalomethanes tended to follow the break- 
point curve; lower concentrations were found near 
the breakpoint. Bromides were present in 
wastewater from the Virginia prs shat a result 4 
sea water intrusion into the collection s 
clear trend in the rate of trihalomethane scott 
with to chlorine added was not obtained. 
(Cassar- 
W86-02169 


NONVOLATILE ORGANICS IN DISINFECTED 
‘A’ CHEMICAL 


RL Jo RB Casing N. E. Lee, L. R. 
Lewis, and J. E. Thompson 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: ngypoed 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 499-523, 4 fig, 2 tab, 25 ref. 
EPA-IAG-D7-01027. 


: *Fate of pollutants, *Wastewater 

*Disinfection, *Organic compounds, 
Chlorination, Ozonation, Ultraviolet ra ‘radiation, 
Toxicity, Mutagens, Chromatography, Oxidation. 


compounds, including those showing mutagenic 
pe eye Ultraviolet radiation had a definite but 
slight effect on nonvolatile organic constituents; it 
decreased mutagenicity in some effluents and in- 
creased it in others. Chemical composition and 
mutagenicity varied with plant and date sam- 
fy A total of 106 nonvolatile com; were 
identified in the concentrates of control and disin- 
fected effluents. The mutagenic fraction contained 
70 constituents; the nonmutagenic fraction, 65. 
Twenty-nine constituents were found in both mu- 
tagenic and nonmu i i No known 
mutagens were identi in the mutagenic frac- 
tions from undisinfected, chlorinated, 


FORMATION OF VOLATILE HALOORGANIC 
COMPOUNDS IN THE CHLORINATION OF 
MUNICIPAL LANDFILL LEACHATES, 

Georgia Inst. of Tech., Atlanta. School of Civil 


P. Gould, R. E. Ramsey, M. Giabbai, and F. G. 


IN Ws Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Soenaegy a 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 525-539, 5 fig, 5 tab, 31 ref. A- 
088-GA. 


Descriptors: 
treatment, * 
Organic compounds, Trihalomethanes. 


Leachate, obtained from a simulated landfill lysim- 
eter, was chlorinated at at doses 


lating sludge and municipal ng or waste. whe 
ane on y 697 after had a COD of 
4291 yo and BOD of 2150 mg/liter. The 


*Fate of pollutants, *Wastewater 
Chlorination, * *Landfills, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


chlorine demand curve showed a sharp Meat ~4 
chlorine residual at about 500 mg/liter c'! 
dose. A leachate with initial COD of 4875 Soften 
showed increasing COD removal up to about 28% 
at the maximum chlorine dose of 600 a. 
Or, were not fully removed (8000/ml 

even at the 400 mg/liter chlorine p aa 
Chlorination of the leachate produced a complex 
mixture of volatile haloorganic compounds, only 
one of which (methylene chloride) was found in 
the unchlorinated leachate. eager the products 
were tre etawer are sor Cc are me 2- 
chloroethylbenzene; benzonit 
halogenated ethanes, aoe aie and hep 
tanes; ketones; halogenated aromatics; and a 
number of unknown compounds. Until further data 
are collected, hypochlorous acid should be used 
cautiously as a disinfectant for landfill leachates. 


(Cassar-PTT) 
W86-02171 


NEW APPROACHES TO THE PRODUCTION 
OF 36 CL-LABELED CHLORINATING 
AGENTS AND THE MEASUREMENT OF 36CL 
INCORPORATED INTO BIOLOGICAL MATE- 


Florida Univ., Gainesville. Dept. of Food Science 
For primary bibliographi Field 5A 

or primary jographic entry see Fie 2 
ws6e02172 


HAZARDOUS WASTE MANAGEMENT FOR 


THE 
= _— bibliographic entry see Field SE. 


ENVIRONMENTAL ‘TERMITE’ _INSPEC- 
TIONS, 


For pd pny bibliographic entry see Field 5A. 


GROUND-WATER MONITORING AT AN IN- 
DUSTRIAL WASTE DISPOSAL SITE IN PENN- 
SYLVANIA, 

N. L. Circhowicz, R. M. Cadwgan, and J. R. 


Ryan. 
IN: Hazardous Waste Management for the 80’s, 
rorya Science, Ann Arbor, MI, 1982. p 389- 


Descriptors: *Waste , *Groundwater pol- 
lution, *Geohydrology, Groundwater, Ground- 
water movement, Industrial wastes, Benzenes, En- 
vironment, On-site investigations, Water analysis. 


A two-phase hydrogeologic investigation was car- 
pac aed Cokeshing slud, aes 
ennsylvania. -co! ge, agric’ 
pra Ahr and eo pe pon ne pane Bag 
among the wastes disposed of in trenches at 
coapean at Uipnes alae ciahp'ans ts Gotu The 
se of Phase I of the study was to determine a 
estimate for the discharge rate of or- 
“pam tomer ape hanpe opp Ane fob 
quali of ground by data on = — and 
oO water co! at locations 
Cones; auiadinenat te, tee ate Benzene was 
found to be the dominant compound, showing a 
ee ee eee 


ye was designed to better 
the tee inyaraic radin by continuously 
monitoring ground river water levels. The 
hydraulic it of the water table was found to 
po “pone } pemtp = pet 
during low-flow conditions, aver- 

ae 15. The direction of groundwater flow 
was toward the site for approximately six days 
during the same two-month period at a maximum 
ee of 0.0058. (Halterman-PTT) 
86-02231 


CASE HISTORIES OF GROUNDWATER AS- 
SESSMENT, 
Burgess and Niple Ltd., Columbus, OH. 

A. Barker-Stonerock. 


J.A. 
IN: polly og henge gry coy et 
Arbor Science, Ann Arbor, I, 1982. p 403- 


0, 2 fig, 6 tab. 
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Descriptors: *Groundwater pollution, *Waste dis- 
posal, *Industrial wastes, *Landfills, Environment, 
On-site investigations, Groundwater movement, 
Water quality, Water sampling, Water analysis. 


Case histories of groundwater assessment per- 
formed for a variety of purposes (assessment for 
landfill development, for abandoned landfill, and 
for surface impoundments) are Heep Sous 
water assessments typically include the following: 
a review of existing water quality data to deter- 
mine local groundwater quality; performance of 
test borings and laboratory testing on earth materi- 
als obtained during drilling; installation of monitor- 
ing wells at those locations — eologic and 
groundwater conditions indicate the informa- 
tion may be obtained; estimation of rate of ground- 
water movement based on transmissivities; collec- 
tion of water samples from completed monitor 
wells and analysis in laboratory for specified pa- 
rameters; and preparation of final report to deter- 
mine whether additional testing is required. The 
case ay nan myn we illustrate the need for tai- 
loring the study techniques to meet the individual 
uirements of each disposal site. 


W86-02232 


(Halterman- 


CHLORINATED DIOXINS AND DIBENZO- 
FURANS IN THE TOTAL ENVIRONMENT, 
For primary bibliographic entry see Field 5A. 
W86-02233 


2,3,7,8-eTETRACHLORODIBENZO-P-DOXIN 
AND 2,3,7 Opt apr 
RESIDUES IN GREA’ IMMERCIAL 
AND SPORT FISH, 

Health and Welfare Canada, Ottawa (Ontario). 

J. J. Ryan, P-Y. Lau, J. C. Pilon, and D. Lewis. 
IN: Chlorinated Dioxins and Dibenzofurans in the 
Total Environment, Butterworth Publishers, 
Boston, 1983. p 87-97, 1 fig, 4 tab, 10 ref. 


Descriptors: *Chlorinated hydrocarbons, *Hydro- 
carbons, *Chlorinated dioxins, *Chlorinated diben- 
zofurans, Chemical Analysis, Gas chromato; 
gpm Chromatography, Mass spectrometry, Pul lic 
Ecosystems, Ecology, *Great Lakes, *Fish. 


Residues of 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(tetra-CDD)and  2,3,7,8-tetrachlorodibenzofuran 
(tetra-CDF) were studied in commercial fish and 
sportfish in the Great Lakes, _ Lake Ontar- 
io, during 1979 and 1980. the samples with 
positive results, tetra~CDD ranged from 2.0 to 38.5 
pt, with catfish, eel and smelt having the highest 
aa The levels of tera~-CDF ranged from 3.2 to 
Fed ppt, with smelt, salmon and rainbow trout 
— the highest concentrations. Overall, 25% of 
fish sampled had concentrations of these 
compounds greater than 10 ppt. The highest con- 
centrations were associated with high polychlori- 
nated biphenyls and lipid content of the fish. (Hal- 
terman- 
W86-02234 


OCCURRENCE OF TETRACHLORODI- 
BENZO-P-DIOXIN _IN (ONMENTAL 
SAMPLES FROM SOUTHWEST MISSOURI, 
Environmental Protection Agency, Kansas City, 
MO. Region VII. 


For primary bibliographic entry see Field 5A. 
W86-02236 


CHLORINATED DIOXINS AND DIBENZO- 
FURANS IN THE TOTAL ENVIRONMENT II. 
For primary bibliographic entry see Field 5A. 
W86-02240 


HISTORICAL RECORD OF POLYCHLORI- 
NATED DIOXINS AND FURANS IN LAKE 
HURON SEDIMENTS, 

Indiana Univ. at ee ea School of Public 
and Environmental Affairs. 

For primary bibliographic entry see Field 5A. 
W86-02241 
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ANALYSIS OF PCDD-PCDF IN ENVIRON- 
MENTAL SAMPLES, 

Department of the Environment, Ottawa (Ontar- 
io). 

For primary bibliographic entry see Field 5A. 

Ww 2 


OCTANOL-WATER PARTITION COEFFI- 
CIENT OF SEuPLe. AND OCDD BY RE- 
VERSE PHASE HP 


Manitoba Univ., Wine g. Dept. of Soil Science. 
For primary bibliographi ic aulee see Field 5A. 
wacons 


BIOAVAILABILITY OF Ea eee oo 
LORODIBENZO-P-DIOXIN 14C-OC- 
TACHLORODIBENZO-P-DIOXIN TO AQUAT- 


itoba). Freshwater Inst. 
C. G. Muir, B. E. Townsend, and G. R. B. 
Webster. 
IN: Chlorinated Dioxins & Dibenzofurans in the 
Total Environment II, Butterworth Publishers, 
Boston, 1985. p 89-102, 3 fig, 4 tab, 28 ref. 


Descriptors: *Chlorinated hydrocarbons, —- 
tic insects, *Hydrocarbons, *Biological 

tion, Polychlorinated dibenzo-p-dioxins, >. 
tems, Aquatic environment, Insects, 1,3,6,8-te- 
trachlorodibenzo-p-dioxins, Ocatachlorodibenzo-p- 
dioxin. 


The uptake, elimination and bioconcentration of 
1,3,6,8-tetrachlorodibenzo-p-dioxin (1,3,6,8- 
TCDD) and octachlorodibenzo-p-dioxin (OCD ID) 
by five species of aquatic insect were com in 
the laboratory in two types of sediment. ur- 
pose was to assess how bioavailability of odie lo- 
rinated dioxins (PCDD) in aquatic systems could 
be influenced by the physical properties of the 
chemicals, the characteristics of the meee envi- 
ronment, and the characteristics o' 

Total radioactivity in each animal, and water con- 
centrations of radioactive 1,3,6,8-TCDD abd 
OCDD were determined using liquid scintillation 
counting, and bioconcentration factors for each 
chemical and aquatic insect were calculated from 
96 hr. exposure data. Bioconcentration of 1,3,6,8- 
TCDD and OCDD by aquatic insects was ‘much 
less than predicted, possibly due to overestimation 
of the concentration present in water in a bioavai- 
lable form. OCDD was poorly accumulated by all 
animals studied (possibly due to strong sorption to 
sediment and to poor absroption due to steric 
factors). The differences in the bioconcentration 
factors among the various insects studied are dis- 
cussed in relation to differences in feeding habits 
and metabolism. The results confirm that PCDD 
other than 2,3,7,8-TCDD can be mobilized by sedi- 
pe cty geal animals. (Halterman-PTT) 


PART PER TRILLION RESIDUES OF aan’ 
TETRACHLORODIBENZO-P-DIOXIN 
MICHIGAN 

Michigan State Univ., East Lansing. Dept. of Fish- 
eries and Wildlife. 

S. W. Kaczmar, M. J. Zabik, and F. M. D’Itri. 

IN: Chlorinated Dioxins & Dibenzofurans in the 
Total Environment II, Butterworth Publishers, 
Boston, 1985. p 103-124, 7 fig, 2 tab, 11 ref. 


Descriptors: *Chlorinated hydrocarbons, *Fish, 
*Carp, eSucker, *Hydrocarbons, Polychlorinated 
dibenzo-p-dioxin, 2,3,7,8-tetrachlorodibenzo-p- 
dioxin, ystems, Aquatic environment, Michi- 
gan. 


A study was carried out to determine whether 
2,3,7 ‘Stetrachlorodibenzo-p-dioxin (TCDD) resi- 
dues exist in selected Mic! fish samples in 
areas other than the pavcieiabpanngiel Tit- 
tabawassee River watershed. Samples of carp (Cy- 
prinus carpio) and sucker (Carostomus commer- 
soni) were collected by electroshock at 31 sam- 
pling sites in the lower peninsula of Michigan. 
ples were extracted, purified, then analyzed 
for 2,3,7,8-TCDD by gas chromatography-mass 
spectrometry (with a detection limit of 20 pico- 


). Detectable residues of 2,3,7,8-TCDD 
me from 17 to 586 n . Residues of 2,3,7,8- 
TC ID were detected in collected upstream to 
the chlrophenol manufacturing facility in Midland, 
and from other portions of the state in entirely 
different wa eds. The results suggest that low- 
level contamination of bottom-feeding fishes is rel- 
atively widespread in the industrialized portions of 
the state. tterman-PTT) 
W86-02245 


PCB’S: HUMAN AND ENVIRONMENTAL 
HAZARDS, 

Butterworth Publishers, Boston. 1983. Edited by 
Frank M. D’Itri and Michael A. Kamrin. 443 p. 


Descriptors: *Polychlorinated biphenyls, *Public 
health, *Social aspects, *Chemical analysis, Great 
Lakes, Political aspects, Water analysis, Monitor- 
ing, Toxicity, Fish. 


Polychlorinated biphenyls (PCBs) have been used 
for industrial purposes for over 50 years. Research 
on the ecology and human health impact of these 
compounds in. however, been conducted only 
since 1966. This volume presents varied viewpoints 
on the hazard of these compounds, the latest re- 
search findings, and an overview of the steps that 
are being taken to solve PCB-related problems in 
the environment, with an emphasis on the Great 
Lakes region. The volume stresses five major as- 
pects fo PCBs: (1) background, scientific, social 
and political information that is important to un- 
derstand the PCB contamination problem; (2) the 
current state of the art with respect to chemical 
analysis and monitoring; (3) information on the 
metabolism, biotransformation, toxicology and per- 
sistence of PCBs; (4) effects of PCBs on human 
health; and (5) the roles of Federal and state agen- 
cies in the regulation of PCBs. (Halterman-PTT) 
W86-02248 


PCB PROBLEM: AN OVERVIEW, 

Michigan State Univ., East Lansing. 

5.8. tlon. 

IN: PCB’s: Human and Environmental 
Butterworth Publishers, Boston, 1983. p 5-10. 


Descriptors: *Polychlorinated biphenyls, *Public 
health, *Social aspects, *Chemical analysis, Great 
Lakes, Political aspects, Water analysis, Monitor- 
ing, Toxicity, Fish. 


The global contamination of the environment with 
organics began with the bur; — of industrial 
chemistry between World and II and 
picked up ——— both in diversity of hazard- 
ous materials and in the tonages that were released 
into the earth’s hydrosphere, atmos; — lithos- 
av and biosphere after World War II. The 

logentated hydrocarbons were manufactured for 
various kinds of industrial uses, including _—- 
cides, inks, cutting oils, and heat exchange 
—— hydrocarbons are the polychlorinat- 
ed biphenyls (PCBs), which now appear in the 
tissues of most living organisms as well as in air, 
water, soils, and sediments over most of the earth. 
The Great Lakes have been a particularly interest- 
ing contamination area, with substantial food-chain 
concentrations of these highly fat-soluble com- 
pounds. While the manufacture of PCBs is now 
prohibited in the United States, the size of the 
environmental burden in waters, sediments, soils, 
disposal sites, and in deployed Prins cent and 
other containers of PCBs is very large, estimated 
to be 82 million kg. Several observations on these 
processes are offered. First, research results that 
bear on urgent decisions rarely have the luxury of 
science’s normal process. Second, decision- 
are often subject to strong public pressures, pre- 
dominantly from one side or the other, in arriving 
at their decisions. Third, on occasion, one organi- 
— holds both developmental and regulatory 

ibilities. (Halterman-PTT) 
'W86-02249 


OVERVIEW OF THE SCIENTIFIC BASIS FOR 
CONCERN WITH POLYCHLORINATED BI- 
PHENYLS IN THE GREAT LAKES, 

Amsterdam Univ. (Netherlands). Vakgroep Aqua- 


tische Ocecologie. 

W. R. Swain. 

IN: PCB’s: Human and Environmental Hazards, 
Butterworth Publishers, Boston, 1983. p 11-48, 6 
fig, 8 tab, 56 ref. 


Descriptors: *Polychlorinated biphenyls, *Public 
health, *Social aspects, *Chemical analysis, Great 
Lakes, Political aspects, Water analysis, Monitor- 
ing, Toxicity, Fish. 


The ubiquitous distribution of residue-fo: xen- 
obiotic substances, particularly pommel 
compounds, including polychlorinated biphenyls 
(PCBs) is rapidly becoming apparent. Widespread 
dissemination is suggested by a variety of studies of 
areas presumably remote from the direct industrial 
and/or cultural influences attributable to man, in- 
cluding melting snow in the Antarctic, mammals of 
the Artic, in the surface waters and atmosphere 
above the Sargasso Sea, and inthe sediments of 
Siberian Lake Baikal. Although a number of these 
compounds have been banned, or their use has 
been severely restricted, they are still routinely 
reported in the Great Lakes basin. The identical 
characteristics of PCBs which made them industri- 
ally desirable, also makes them persist and accumu- 
late in the environment. They are resistant to acid- 
base reactions, hydrolysis, chemical oxidation, 
a thermal changes, and most 
chemical agents. Furthermore, they bond tightly to 
emg xz matter such as soils and sediments; they 
ve 8-15 year half-lives; they are extremely solu- 
ble in oils and fats, thus they tend to ition into 
biologic tissue. Several reasons for the particular 
susceptibility of the Great Lakes to PCBs are 
listed, and an extensive literature review of data on 
PCBs observed in fish of the Great Lakes is pro- 
vided. Various aspects of human health hazards 
pertaining to PCBs are discussed, including the 
possiblity of PCBs — in the human popula- 
tion for as long generations into the 
future. (Halterman-PTT) 
W86-02250 


PCBS IN THE GREAT LAKES: SOURCES, 
SINKS, BURDENS, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

S. J. Eisenreich, and T. C. Johnson. 

IN: PCB’s: Human and Environmental Hazards, 
Butterworth Publishers, Boston, 1983. p 49-75, 4 
fig, 10 tab, 55 ref. R805172-01 R806084-01. 


Descriptors: *Polychlorinated biphenyls, *Great 
Lakes, *Distribution patterns, *Ecological distribu- 
tion, Distribution reservoirs, Chemical analysis, 
Water analysis, Monitoring, Sediment-water inter- 
faces, Interfaces, Mud-water interfaces, Air-water 
interfaces. 


Information on the polychlorinated biphenyl 
gn Praggesemte a ecg ange Ser atigg ner 
Lakes is . A mass balance model is 
described which provides an ing of the 
transport and distribution of PCBs in the lakes and 
an estimate of the residence time that they remain 
in the ecosystem, or in any com it. The 
compartments include the — hydrosh- 
pere, sediments, and lithosphere. atmosphere 
does not represent a significant reservoir of PCBs 
in the Great Lakes, but appears to be a major 
way of input into the hydrosphere. Sediments, 
owever, are the ultimate sink for PCBs in the 
ee ee ee eee 


Ontario, have the 
sor Gioaet a Lak ex 
3 to 10 n 


burden for all the Grea 
$7,000 ke to be 417,000 nae 
in water, in atm 

Sibtis 8 nano Solr ote 
are atmosp! deposition, tributary input, and 
municipal/industrial discharges. Considerable un- 
certainty still exists in estimating fluxes at air/ 
water and sediment/water interfaces. (Halterman- 


PTT) 
W86-02251 





ENVIRONMENTALIST’S VIEW OF THE PCBS 
IN THE GREAT LAKES, 
sa United Corservation Clubs, Lansing. 


IN: PCB’s: ‘uman and Environm 


ental Hazards, 
_— Publisers, Boston, 1983. p 101-108, 9 


Descriptors: *Polychlorinated biphenyls, *Public 
health, *Social aspects, *Chemical analysis, Great 
Lakes, Political aspects, Water analysis, Monitor- 
ing, Toxicity, Fish. 


The non-scientific perspective of the concerns of 
laymen for the problems of polychlorinated bi- 
henyls (PCBs) in the Great oa is presented. 
‘Bs in the Great Lakes are particularly impor- 
tant for Michigan anglers. Although the salmon 
fishery, for example, is —— and is important 
to the tourist industry and to local anglers who 
consume large quantities of fish annually, there is 
little information of PCB levels in fish made avail- 
able to the public. The public health hazards re- 
= contaminated are reviewed. The need 
or a vastly improved information base on PCBs 
and other contaminants in the Great Lakes envi- 
ronment, and an improved delivery system, to get 
that information to the general public, is called for. 


(Halterman- 
W86-02252 


EDIBLE TISSUE SAMPLING FOR FISH CON- 
TAMINANT ANALYSIS, 

Michigan Dept. of — Resources, Lansing. 
Surface Water Quality Di 


e i ital Hazards, 
Butterworth Publishers, Boston, 1983. p 123-139, 1 
fig, 2 tab, 22 ref. 


Descriptors: “Polychlorinated biphenyls, *Public 
health, *Social aspects, *Chemical analysis, Great 
Lakes, Political aspects, Water analysis, Monitor- 
ing, Toxicity, Fish, Michigan. 


Considerable controversy exists over which 
method of preparation is best when fish are to be 
analyzed for contaminants such as polychlorinated 
biphenyls (PCBs). The state of Michigan’s reason- 
ing on this issue is discussed, along with Michi- 
gan’s current fish contaminant monitoring pro- 
gram. Jondieate eatin eden 
vide information for assessing potential human ex- 
posure to contaminants from consumpti ps dee 
to determine chronological trends in 
nants; to identify new residues in fish: vaphensomee 4 
Oe eS ss 
vernment and to inform the p of 
ublic health advisories. The isocuiteanalie thes 
ederal and state testing are discussed, 
and the manner in which 
resolve the question are outli 
Cable portion oo y seteabecion 
portion which is ific for each species; 
and, the analysis of that portion of raw fish which 
bat me peared = ran Nong sen: ag The 
various categories oo eee eo 
for such fish as perch, walleye, basses, crappie and 
sunfishes; skin-off fillet for catfish, pike, whitefish, 
proach to fish contaminant sampling’ when the 
h to fish contaminant me pr Aone when 
Seieatien io ta Giesuies neonate off coment 
contaminants present in fish. (Halterman-PTT) 
W86-02253 


BIOTRANSFORMATION AND PERSISTENCE 
OF POLYCHLORINATED BIPHENYLS (PCBS) 


IN FISH, 

Medical Coll. of Wisconsin, Inc., Milwaukee. 
of Pharmacology and Toxicology. 

J. J. Lech, and R. E. 

IN: PCB’s: Human and Environmental Hazards, 

Butterworth Publishers, Boston, 1983. p 187-201, 9 

fig, 14 ref. ES-01080 (JJL). 


Descriptors: *Polychlorinated biphenyls, *Public 
health, * *Chemical analysis, Great Lakes, Water 
analysis, Monitoring, Toxicity, Fish. 


Available data indicate that most fish species bio- 
transform the lower chlorinated polychlorinated 
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biphenyl (PCB) congeners at slower rates than 
mammals. Generally, the overall residue patterns 
in fish resemble the patterns found in the exposure 
source. Furthermore, the de; of bioaccumula- 
tion of PCBs in fish may be directly related to the 
fat content of the species in question, and that the 
major mechanism for reducing PCB concentra- 
tions in fish is by dilution by growth, rather than 
by true elimination of a portion of the total body 
burden. (Halterman- 

W86-02255 


— IN WATERCOURSES AND RESER- 

Proceedings of the 1983 International Symposium 

on State-of-the-Art Control of Salinity. July 13-15, 

1983, Salt Lake City, Utah. Butterworth Publish- 

- _— 1984. 622 p. Edited by Richard H. 
rench. 


Descriptors: *Salinity, *Saline water, *Ground- 
water, TWater quality, tion, Water pollution, 
Dissolved solids, Percolation, Environmental ef- 
fects, Agriculture, Economic aspects, Legal as- 
pects. 


A series of papers pertaining to salinity in water- 
courses and reservoirs is presented. Specific — = 
include salinity control policy and planning, 
ty sources and problems, salinity data base analysis, 
modeling applied to salinity problems, salinity con- 
trol programs in agriculture, non-agricultural salin- 
ity control pro; alternative uses of saline 
water, geochemical and geophysical methods of 
salinity detection, salinity control project mitiga- 
tion, and secondary salinization. (Halterman-PTT) 
W86-02264 


COLORADO RIVER SALINITY - THE USER’S 


PERSPECTIVE, 

Colorado River Board of California, Los Angeles. 
M. B. Holburt. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 13-22. 


Descriptors: *Colorado River, *Saline water, *Sa- 
linity, Flood irrigation, Irrigation prac- 
tices, Water requirements, Irrigation requirements, 
Water softening, Water supply, Water use, Water 
users. 


The concern over the Colorado River’s ey pene 
tively high salt concentration is discussed. 
ticular interest is the major economic detriments to 
both cultural and urban water users in the 
lower states (Arizona, California, Nevada) 
and northwestern Mexico. Steps to control the 
salinity, begun in 1929 and continuing to the 
present, are outlined. Measures to reduce the 
impact of salinity on urban and agricultural areas 
are discussed. Methods include be use of water 
softeners by domestic and commercial users, use of 
corrosion-resistant plumbing, installation of drain 
in farm fields to carry away the salt, and the 
“of laterals with concrete to decrease seep- 
age. iterman-PTT) 
W86-02265 


PROBLEM OF SALINITY AND ITS CONTROL, 
RIVER MURRAY, AUSTRALIA, 
River Murray Commission, Canberra (Australia). 
a A. O’Brien. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 33-42, 4 fig, 1 


: *Saline water, *Salinity, Water re- 

= Water supply, Water use, Water users, 

iver Murray, *Australia, Monitoring, Water qual- 
ity management. 


The problems of salinity in south-eastern Australia, 
with emphasis on the River Murray, are described. 
There are three of problems discussed: the 
salinity of water diverted from the river and ap- 
plied to crops; the salinisation of irrigated land 
caused rhay the development of ws go water tables; 
and, the salinisation of dry land. The problems 
which could be common to rivers which form the 
border between states, or countries, are highlight- 
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ed. The continued viability of the River Murray, 
and its importance to Australia, and the priority of 
overnment funding are discussed. iterman- 


W86-02267 


SALINITY SOURCES AND PROBLEMS OF 

THE DANUBE RIVER BASIN, 

North Dakota State Univ., Fargo. Dept. of Soil 

Science. 

A. Maianu. 

IN: Salinity in Watercourses and Reservoirs, But- 

peta oe Boston. 1984. p 105-114, 2 fig, 
re 


Descriptors: *Saline water, *Salinity, Irrigation, 
Water requirements, Water supply, Water users, 
Groundwater, *Danube River. 


Various aspects of the salinity problems of the 
Danube River Basin are discussed. The primary 
source of salts is the weathering of tertiary, crystal- 
line, volcanic and cretaceous rocks in the river 
basin in Czechoslovakia, Austria, Hungary, Yugo- 
slavia, Romania, and the USSR. The salts are then 
carried to the Danube by surface and ground 
waters. The composition and concentrations of 
salts in surface and ground waters are summarized. 

The hazards of secondary salinization resulting 
from irrigation are discussed. (Halterman-PTT) 
W86-02273 


SOUTHWESTERN SALINITY SITUATION: 
THE ROCKIES TO THE MISSISSIPPI, 

Army Engineer Div. Southwestern, Dallas, TX. 
B. G. Rought. 

IN: Salinity in Watercourses and Reservoirs, But- 
— Publishers, Boston. 1984. p 115-124, 2 fig, 


Descriptors: *Saline water, *Salinity, Water re- 

— ents, Water users, Water use, Groundwater, 
ed River, Colorado River, Texas, Brazos River, 

Arkansas River, Pecos River, Desalination. 


An overview of the salinity | ay in the streams 
of the southwestern United States, from the Conti- 
nental Divide to the Mississippi River, is presented. 
The quality of water in the mainstreams of a 
number of the river systems in this area is seriously 
degraded by salt emissions from major salt sources 
in the upper portion of their basins. Environmental 
and economic impacts of the salinity, including 
crop loss, increased Piravescony water treatment 
costs, and corrosion — are discussed. Poten- 
tial solutions that are outlined include: importing 
fresh water, desalination, freshwater diversion, im- 
poundment, and collection and disposal of brine. 


(Hal r 
W86-02274 


ECONOMIC EVALUATION 
Con rY Fagin Tulsa, O) 

TPs O eers, 
For oa — bibliographic bo see Field 6B. 
ws 
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NATURAL SALT POLLUTION CONTROL 
BRAZOS RIVER BASIN, TEXAS, 

Army Engineer District, Fort Worth, TX. 

J. A. McCrory. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 135-144, 6 fig, 
3 ref. 


Descriptors: *Saline water, *Salinity, *Desalina- 
tion, Water — yo Water users, Water use, 
Brazos River, Texas, Economic aspects. 


Salt pollution from salt flats in the headwaters of 
the Brazos River has resulted in poor water quality 
in approximately 1500 kilometers of the main stem 
Brazos River from Stonewall County, Texas, to 
the Gulf of Mexico. The principal mineral pollut- 
ants considered in this study were chlorides, sul- 
fates, and total dissolved solids. Various plans to 
control salinity in the Brazos River, including de- 
salination, pipeline to the Gulf, and redistribution 
of existing water sources, are discussed. It appears 
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that desalination by impoundment evaporation 
iques presents the most cost effective solu- 


tion. 
W86-02276 


SALINITY BALANCE OF THE LOWER 

— RIVER BASIN, NEVADA AND ARIZO- 

Montana Univ., Missoula. Dept. of Geology. 

W. W. Woessner, M. D. Mifflin, R. H. French, A. 

Elzeftawy, and D. E. Zimmerman. 

IN: Salinity in Watercourses and Reservoirs, But- 

a amen: Boston. 1984. p 145-156, 2 fig, 
tab, 15 ref. 


Descriptors: *Salinity, *Saline water, *Phreato- 
Ar Groundwater, Total dissolved solids, 

irgin River, Nevada, Arizona, Monitoring, Water 
use, Water users, Water pollution sources. 


This 12 month study developed additional hydro- 
logic data for the development of salinity budgets 
in the Lower Virgin River Valley, Nevada and 
Arizona, a tributary of the Colorado River. 
Monthly stream gaging at six locations, ground- 
water monitoring at existing and new sites, water- 
uality sampling and soil sampling were included. 
ts indicate a complex hydrologic system with 
concentration, storage, and transport of salt occur- 
ring iin the study area. Water and salt budget 
analyses indicate a 36% net loss of water and a 
34% net loss in salt for a 61 km reach of river. The 
majority of water loss is attributed to phreatophyte 
consumptive use. Salt concentration associated 
with phreatophyte comsumptive use exceeded con- 
sumptive concentration of salt by agriculture and 
direct evaporation by 2.6 times. Data indicate that 
phreatophyte areas play a major role in salt accu- 
mulation and storage by consumptively utilizing 
2.1 to 3.6 m of water per year. TDS concentrations 
of 5,800 to 11,000 mg/l were measured in the 
shallow groundwater underlying phreatophyte 
areas. (Author) 
W86-02277 


GRAND VALLEY SALT PICK-UP CALCULA- 
TIONS, 

Bureau of Reclamation, Grand Junction, CO. 

R. R. Inman, D. C. Olson, and D. L. King. 

IN: Salinity in Watercourses and Reservoirs, But- 
po amma Boston. 1984. p 157-167, 2 fig, 


Descriptors: *Salinity, Saline waters, Groundwat- 
er, Total dissolved solids, Monitoring, Water use, 
Grand Valley, *Colorado, *Colorado River, Water 
pollution sources. 


The quantification of salt loading from the Grand 
Valley in western Colorado, based on an analysis 
of an inflow-outflow river budget, is presented. 
The Grand Valley contributes approximately 6 
rey of the average salt loading to the Colorado 
iver. An average salt pickup of 528 million kg/yr 
was determined toned ysis of salt and water 
budgets over a 29 year period. A 95 percent confi- 
dence limit on the mean of + or - 84 million kg/yr 
was established. No significant trend in salt pickup 
was identified. The Colorado-Utah State Line gage 
was determined to be the most appropriate gage 
for estimating the Colorado River outflow. Out- 
flows were adjusted so that the unaccounted flow 
was zero, which provided a better estimate of salt 
pickup. (Halterman-PTT) 
W86-02278 


IMPACT OF RESERVOIRS ON SEASONAL 
AND HISTORICAL SALINITY OF THE COLO- 


RIVER, 
Bureau of Reclamation, Salt Lake City, UT. 
D. P. Trueman, and J. B. Miller. 
IN: Salinity in Watercourses and Reservoirs, But- 
ec eee Boston. 1984. p 171-180, 4 fig, 
, 9 ref. 


Descriptors: *Saline water, *Salinity, Water re- 
ae Water users, Groundwater, *Colorado 

iver, Desalination, Reservoirs, Multipurpose res- 
ervi 


The historical perspective of water resources de- 
velopment is presented and the impacts of reser- 
voirs on salinity and the salinity control are evalu- 
ated. The increased development of reservoirs 
over the last several decades has resulted in an 
increased retention time of Colorado River water 
to the range of 4-6 years. This retention time has 
decreased both the seasonal and annual variability 
of salinity in the basin. Predicted increased dis- 
charges will effectively dilute the salinity in the 
lower basin. Future development, however, in the 
upper basin, will eventually reduce the flow 
through the system and cause increased salinity 
levels. (Halterman-PTT) 

W86-02279 


HISTORICAL TRENDS IN CONCENTRATION 
AND LOAD OF MAJOR IONS IN THE COLO- 
RADO RIVER SYSTEMS, 

Bureau of Reclamation, Denver, CO. 

D. K. Mueller, and C. D. Moody. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 181-192, 4 fig, 
1 tab, 10 ref. 


Descriptors: *Salinity, *Saline water, Model stud- 
ies, *Colorado River, Water pollution, Solids, Dis- 
charge measurements. 


A data base development procedure which allows 
maximum use of existing data to determine reason- 
able estimates of monthly mean solute concentra- 
tions, loads, and mass fractions is described. The 
data analysis included a regression of seasonal 
values. Interpretation of results of such analyses is 
based on several general observations, including: 
differences between regulated and unregulated 
sites are clearly seen; significant mean value differ- 
ences are easier to identify than temporal trends in 
monthly data; trends are more easily identified for 
low flow periods, probably due to smaller variance 
in discharge data; changes in concentration, load 
and mass fraction are associated with river dis- 
charge; several dependent variables appear for 
solute a and no single dependent variable is 
clearly erable for identification of changes or 
trends. iterman-PTT) 

W86-02280 


EFFECT OF ASSUMPTIONS ON 
CALIBRATION AND PREDICTION, 
Utah Water Research Lab., Logan. 

E. K. Israelsen. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 195-201. 


MODEL 


Descriptors: *Salinity, *Saline water, *Model stud- 
ies, Agriculture, Groundwater, Mathematical 
models, Water pollution sources. 


Background information on mathematical descrip- 
tions of processes and functions, computer algo- 
rithms, and model applications precede a discus- 
sion of the effects of assumptions on calibrations 
and predictive capability of models. Several alter- 
native assumptions used in models concerning sa- 
linity are presented, and the subsequent variability 
in the results is demonstrated. The belief is stated 
that models will not indicate all the problems of 
fitting to the real system or any indication of 
feedback impacts. Furthermore, since models will 
not indicate all problems, they sometimes make 
eae that are not correct, but the model 
inks all the processes together so that the impacts 
of one process on another show up most of the 
time. Finally, although models are superior to 
single process calculations, they are not yet perfect 
and are subject to making errors as directed by the 
modeler. (Halterman-PTT) 

W86-02281 


LONGITUDINAL-VERTICAL HYDRODYNA- 
MICS AND TRANSPORT WITH CHEMICAL 
EQUILIBRIA FOR LAKE POWELL AND LAKE 


MEAD, 

Edinger (J.E.) Associates, Inc., Wayne, PA. 

J. E. Edinger, E. M. Buchak, and D. H. Merritt. 

IN: Salinity in Watercourses and Reservoirs, But- 

— _ Boston, 1984. p 213-222, 5 fig, 
tab, 6 ref. 


Descriptors: *Salinity, *Saline water, *Water pol- 
lution sources, Model studies, Lake Powell, Lake 
Mead, Colorado River, Carbonates, Imperial Dam, 
Reservoir operation. 


The hydrodynamic features and numerical proper- 
ties of the LARM longitudinal and vertical hydro- 
dynamic and transport model are presented and its 
use in Lakes Powell and Mead are discussed. The 
model produces extensive, detailed results includ- 
ing outflow conditions, evaporation rates and de- 
tailed circulation patterns for Lake Powell. The 
use of the model to construct carbonate chemistry 
in Lake Mead is also described. Data show that 
there are gypsum sources along the reservoir that 
can add calcium and sulfate to the system and shift 
the carbonate balance. Future uses of the model by 
the Bureau of Reclamation, for assessing long- 
range impacts of Lake Mead and Lake Powell on 
the Colorado River system, are described. This is 
important because projections of future salinity 
increases and requirements for salinity control are 
presently based upon the assumption that the reser- 
voirs exert no change on salinity other than con- 
centration by evaporation. (Halterman-PTT) 
W86-02283 


CONCEPTUAL MODELS OF GEOLOGIC AND 
AGRICULTURAL SALT LOADS IN STREAMS 
OF THE UPPER COLORADO RIVER BASIN, 
Utah Water Research Lab., Logan. 

C. J. Duffy. 

IN: Salinity in Watercourses and Reservoirs, But- 
— Publishers, Boston. 1984. p 223-233, 4 fig, 

ref. 


Descriptors: *Saline water, *Salinity, *Irrigation, 
Modeling studies, Colorado River, Groundwater, 
Furrow irrigation, Irrigation effects, Environmen- 
tal effects, Irrigation engineering, Irrigation prac- 
tice. 


Some specific ee of the interaction and mixing 
ae rom near surface saline strata, and 
infiltration of water and solutes from irrigation are 
discussed. Subsurface transport in unconsolidated 
strata is modeled and salt transport in consolidated 
rocks is described. Preliminary calculations suggest 
that diffusion from consolidated sediments may 
contribute significant salinity to groundwater and 
streams in the region. Little is known, however, 
about the magnitude of diffusion coefficient, the 
effective porosity, and the concentration contrast 
between unconsolidated strata, all of which control 
the magnitude of this salinity source. Future re- 
search, including the exploration of the potential of 
diffusive salt loading, ibly a major factor in 
effective salinity control, is also discussed. (Halter- 
man-! 
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SALINITY CONTROL PROBLEMS ASSOCIAT- 

ED WITH IRRIGATION IN SOUTH-WEST 

NEW SOUTH WALES, AUSTRALIA, 

Water Resources Commission of New South 

Wales, Sydney (Australia). 

A. van der Lelij, and S. E. Flint. 

IN: Salinity in Watercourses and Reservoirs, But- 

—  naeeia Boston. 1984. p 265-274, 2 fig, 
, 3 ref. 


Descriptors: *Salinity, *Saline water, *Water pol- 
lution sources, Groundwater, Irrigation, Irrigation 
effects, Irrigation practices, Environmental effects, 
Economic aspects, Agricultural hydrology, Agri- 
culture. 
In common with irrigation in many other semi-arid 
regions, irrigation sc on the Riverine Plain of 
south-west New South Wales have resulted in rises 
in ground water levels which have created prob- 
lems of soil salinization and waterlogging. The 
raised ground water levels can also lead to salt 
intrusion into streams and impai t of water 
quality if they are not pe a8 os Subsurface drain- 
presents problems of disposal of saline drai 
uent without increasing the salinity of water to 
unacceptable levels for downstream users. A range 
of effiuent management pos =~ tions are to be evaluated 
to achieve the target salinity of 0.4 g/L at the 


downstream end of the system. These include 





reuse of effluent ee by discharge to, and 
dilution in, supply c (limited scope because 
effluent salinity is often too high); dilution flows to 
reduce salinity downstream; diversion of the more 
saline winter drainage flows; on-farm retention of 
effluent during the irrigation season; Gideon of 
some effluent in evaporation areas. iterman- 


A SALINITY CONTROL 
PROGRAM, VINTA BASIN, UTAH, 
Soil Conservation Service, Salt Lake City, UT. 
ase —"h bibliographic entry see Field 5G. 


TRENDS AND SURFACE 


Descriptors: *Salinity, *Saline water, Irrigation, 

i effects, Irrigation practices, Environ- 
mental effects, Economic aspects, Agriculture, Ag- 
—_ hydrology, Alberta, Canada, Saskatche- 
wan River . 


luent quantities, 

bo tile drainage expected ie. — 
ile is no to severely 

impact on river water quality within the foreseea- 
le agate Some short-term ps. impact ny 
uring periods of extremely low river flow, 

4 1 chemical data from individ- 

ual sites has annual cycles and multi-year trends 
ise masked by site averaging. Such informa- 
indicates that site-specific data could be criti- 

ject seasonal and long-term 

small receiving systems. 


DOME SALINITY INVESTIGATION, 
CH2M Hill Central, Inc., Denver, CO. 


IN: Salinity in Watercourses and Reservoirs, But- 
ent mums Boston. 1984. p 359-365, 3 fig, 


and Reserv: 
Publishers, Boston. 1984. p 407-416, 1 fig, 


Descriptors: *Saline water, *Salinity, *Water pol- 
lution sources, *Water quality control, Model stud- 
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ies, Groundwater, Water supply, Irrigation, Moni- 
toring, Water use, Cooling water. 


Investigations into the agriculture-related contribu- 
tion of salt to the San Rafael and Price River 
Basins are discussed. The study approach consisted 
of analysis of existing data, development of hy- 
— concerning salt loading mechanisms, col- 
lection of field data to verify quantities and sources 
of salinity, and formulation and analysis of viable 
alternatives. Results of the investigations indicate 
that the most cost effective options include a com- 
bined plan for on-farm irrigation improvements 
and winter water system improvements; collecting 
and using the drainwater for cooling, using binary 
cooling tower technology; and, collecting and 
using the drainwater to develop tar sands. The 
need for additional research to confirm yields from 
irrigation drains, to demonstrate the use of saline 
water in binary cooling towers, to refine the use of 
saline waters in tar sand development, to develop 
mitigation plans, to refine on-farm efficiencies, and 
to understand groundwater interactions is stressed. 


(Halterman- 
W86-02302 


STUDY OF SALINITY PRODUCTION FROM 
WILDLANDS OF PRICE RIVER BASIN, UTAH, 
bea Corp., Salt Lake City, UT. 


IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 417-426, 4 fig, 
3 tab, 6 ref. YA553-CTT-1064. 


Descriptors: *Salinity, *Saline water, Shales, 
Gypsum, Watersheds, Ephemeral streams, Inter- 
mittent streams, Price River Basin, Utah. 


Some essential results of a study of salinity produc- 
tion from wildlands are described. The major solu- 
ble mineral in Mancos shale is gypsum, with vary- 
ing quantities of other sulfate minerals. For over- 
land flows, solute pick-up increases as sediment 
concentration increases and as hill slope increases. 
Heavy solute pick-up in channels is a function of 
proximity to sot shale. Saline crust accumula- 
tions constitute a major source of salts to storm 
runoff and the estimated storm-related salt load 
contributed from wildlands ranged from 1% to 
50%. The study confirms the importance of hills- 
lope erosion in sediment and salinity production of 
the — (Halterman-PTT) 
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GEOCHEMICAL IDENTIFICATION OF SA- 


LINITY SOURCES, 
Kansas State Geological Survey, Lawrence. 
“= rimary _ bibliographic entry see Field 5A. 


DETECTION OF SUBSURFACE SALINITY 
WITHIN THE NORTHERN SLOPES REGION 
OF VICTORIA, AUSTRALIA, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
F i bibliographic Field 7B 

‘or entry see Fi ; 
W8602310. 


CHEMICAL REACTIONS INFLUENCING SA- 

LINITY INCREASE OF SOIL AND GROUND- 

WATERS IN THE GREAT BASIN, WESTERN 

UNITED STA’ 

er Univ. a —_ Resse Resend _ Inst. 
‘or pri bibli ic entry see Fi ; 
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ANALYSIS OF SALT YIELDS TED 
WITH THE CONSTRUCTION AND OPER- 
ATION OF PARIETTE DRAW WILDLIFE 
AREA, UTAH, 


UT. 
Bureau of Land Management, Denver, CO. 
alee bibliographic entry see Field 4C. 
Wi 313 


SECONDARY SALINIZATION OF WATER RE- 
SOURCES IN SOUTHERN AUSTRALIA, 


Sources Of Pollution—Group 5B 


Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

i oy bibliographic entry see Field 4C. 


po ytd CONTROL PROBLEMS: NON-AG- 
Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

D. F. Peterson. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 583-592. 


Descriptors: *Salinity, *Saline water, Groundwat- 
er, Water pollution, Seepage control, Seeps, Envi- 
ronmental effects, Groundwater movement. 


A summary and critique of fifteen papers, concern- 
ing non-agricultural issues of salinity control, is 
presented. The topics of the papers fall into three 
categories: salinity sources and problems, salinity 
control pro; and salinity control project miti- 
gation. ‘Salinity sources’ covers the Danube Basin 
and the southwestern United States. ‘Salinity con- 
trol programs’ focuses on the Colorado River, 
Smokey Hill River in Kansas, the Red and Arkan- 
sas Rivers, and the general problems of ‘produced’ 
water in Kansas. Salinity control project mitigation 
focuses on a variety of problems in Arizona, Cali- 
fornia, Montana, and Australia. Technology, eco- 
nomic anal and institutionalization, as they 
relate to salinity control, are discussed. (Halter- 
man-! 


PTT) 
W86-02316 


CRITIQUE - SALINITY CONTROL PROB- 
LEMS: AGRICULTURAL, 

Science and Education Administration, Fort Col- 
lins, CO. Agricultural Research. 

M. E. Jensen. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 597-608, 2 
tab. 


Descriptors: *Salinity, *Saline water, Groundwat- 
er, Water pollution, Seepage control, Seeps, Envi- 
ronmental effects, Groundwater movement, Agri- 
culture, Agriculture watersheds. 


Several papers pertaining to salinity control are 
reviewed and critiqued. Areas such as upstream vs. 
downstream users, long-term indicators of emerg- 
ing problems, barriers to implementing control 
measures, the role of irrigated agriculture, water 
consumption by flood plain vegetation, and salt 
pence are reviewed. Possible distribution of 
river basin water costs is explored, and specific 
examples are provided for illustration of the con- 
cept. (Halterman-PTT) 

W86-02317 


SOURCE MOVEMENT AND EFFECTS OF NI- 
TROGEN AND PHOSPHORUS IN THE HEAD- 
WATERS OF HOP BROOK, MARLBOROUGH, 
MASSACHUSETTS, 

Geological Survey, Boston, MA. Water Resources 


Div. 

J. C. Briggs, and W. D. Silvey. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4017, 1984. 5 p, 3 fig, 17 tab, 25 
ref. 


Descriptors: *Water quality, *Ponds, *Nutrients, 
a. Algal growth, ergy ss phospho- 
rus, Hager Pond, Grist Millpond, ding Mill- 
pond, Hop Brook, *Massachusetts. 


The headwaters of Hop Brook near Marlborough, 
Massachusetts, contain a series of three in-line 
Hager Pond, Brist Millpond, and Carding 
illpond--which receive over half of their surface- 
water inflow as effluent from the Marlborough 
Easterly Wastewater Treatment Plant. These 
a have a history of summer algal blooms and 
kills. Water entering these ponds contains 
uantities of nitrogen and phosphorus far higher 
than the levels known to promote excessive 
growth of aquatic vegetation. As the water moves 
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through the three ponds, nitrogen levels decrease. 
Although some nitrogen is lost to the atmosphere 
by denitrification, the bulk of the nitrogen prob- 
ably is retained in the pond sediments. There is a 
net decrease in phosphorus in the water leaving 
ing Millpond compared to the water entering 
Hager Pond. However, during most sampling peri- 
ods, the phosphorus concentration of water leav- 
ing Carding Millpond is still above the level 
known to cause excessive growth of aquatic vege- 
tation in lakes. During certain summer periods, 
there appears to be release of some phosphorus 
from the sediments in Carding and Grist Mill- 
ponds. No improvement in water quality of the 
three ponds can be expected until the concentra- 
tions of nutrients entering Hager Pond are reduced 
to levels that will not — excessive growth of 
vey macs (USGS) 
86-0234 


QUALITY AND QUANTITY OF URBAN 

RUNOFF AND ATMOSPHERIC DEPOSITION 

IN URBAN AREAS OF SALT LAKE COUNTY, 

UTAH, 1980-1981, 

Geological Survey, Salt Lake City, UT. Water 

Resources Div. 

R. C. Christensen, D. W. Stephens, G. E. Pyper, 

H. F. McCormack, and J. F. Weigel. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 
ory Report 84-4011, 1984. 223 p, 11 fig, 36 tab, 
2 ref. 


Descriptors: *Urban hydrology, *Utah, *Urban 
runoff, *Organic pollutants, Sediment composition, 
Salt Lake County, *Atmospheric deposition, 
Storm characteristics, Salt Lake County. 


Water of good quality from mountain streams is 
degraded as it moves through urban areas to the 
Jordan River in Salt Lake County, Utah. The 
impact of urban runoff and atmospheric deposition 
on the quality of water in those streams and in 
storm conduits and canals functioning as storm 
drains was evaluated using data collected during 
1980-81. Atmospheric-wetfall loads for an average 
storm were as much as 10 pounds per acre for total 


solids, but the dissolved trace metals were — 


ly present in insignificant quantities. Wetf: 
sition loads generally were greater than storm- 
runoff loads, indicating that a large quantity of the 
wetfall load remained as soil deposits. Acid rain 
fell in more than one-half of the storms sampled, 
most commonly in September and October. Dust- 
fall concentrations reflected the composition of 
local soils, particularly with regard to iron, manga- 
nese, and chromium; but concentrations of cadmi- 
um, copper, lead, zinc, and chloride were consider- 
ably enriched. Monthly loads of dryfall solids 
reached a maximum of 62 pounds per acre in the 
Little Cottonwood Creek urban basin, but were of 
the same magnitude as total storm loads for a 
heavy rainfall. Urban runoff represented about 38 
percent of the discharge in three canals. The water 
in the canals was poorer in quality than the water 
in the mountain streams. The impact of the canal 
discharges to the streams is slight, however, owing 
to their ‘relatively small amounts.’ Concentrations 
of sediment, suspended solids, suspended trace 
metals, phosphorus, and oxygen-demanding sub- 
stances were much greater during storm runoff 
than under base-flow conditions. This report con- 
tains data for basin and storm characteristics and 
water-quality information for atmospheric deposi- 
tion and urban runoff. (USGS) 

W86-02346 


l-depo- 


NUTRIENT AND DETRITUS TRANSPORT IN 
THE APALACHICOLA RIVER, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

H. D. Mattraw, and J. F. Elder. 

Available from Dist Branch, USGS 604 S. Pickett 
St Alexandria, VA 22304. USGS Water-Supply 
Paper 2196-C, 1984. 62 p, 27 fig, 32 tab, 62 ref. 


Descriptors: *Nutrients, *Detritus, *Floodplains, 
Flood discharge, Wetlands, Hydrologic budget, 
Organic matter, Carbon, Nitrogen, Phosphorus, 
Water quality, Baseline studies, Swamps, *Florida, 
*Wetlands, *Apalachicola River, *Nutrient trans- 
port, *River quality assessment. 


The Apalachicola River in northwest Florida 
flows 172 kilometers from Jim Woodruff Dam to 
Apalachicola Bay on the Gulf of Mexico. Fifteen 
percent of the Apalachicola basin is occupied by a 
bottom-land hardwood floodplain that is relatively 
undeveloped. The dense floodplain forest produces 
approximately 800 metric tons per square kilome- 
ter of litter fall annually. Spring floods of March 
and April 1980 carried 35,000 tons of the decaying 
litter fall (detritus) into Apalachicola Bay. The 
estuary is predominantly a detrial-based food-web 
ecosystem which produces important commercial 
quantities of oyster, shrimp, blue crab, and various 
species of fish. Two hundred fourteen thousand 
metric tons of organic carbon were transported 
into the bay during the 1-year study period, June 
1979 to June 1980. Nitrogen transport during the 
same period was 21.5 x 10 (to the third) tons and 
phosphorus was 1.7 x 10 (to the third) tons. The 
Apalachicola River floodplain contribution to the 
annual transport of carbon, nitrogen, and phospho- 
rus was 34,200 tons, 668 tons, and 197 tons, respec- 
tively. Sixteen percent of the organic carbon is 
derived from less than 1 percent of the Apalachi- 
cola-Chattahoochee-Flint River basin. (USGS) 
W86-02356 


RAINFALL-RUNOFF RELATIONSHIPS AND 
WATER-QUALITY ASSESSMENT OF COON 
CREEK WATERSHED, ANOKA COUNTY, 
MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W86-02370 


HYDROGEOLOGY OF A LOW-LEVEL RADIO- 
ACTIVE-WASTE DISPOSAL SITE NEAR 
SHEFFIELD, ILLINOIS, 

Geological Survey, Urbana, IL. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W86-02371 


HYDROLOGY OF AREA 60, NORTHERN 
GREAT PLAINS AND ROCKY MOUNTAIN 
COAL PROVINCES, NEW MEXICO, COLORA- 
DO, UTAH, AND ARIZONA, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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LITERATURE REVIEW OF SURFACE-WATER 
QUALITY IN THE CUYAHOGA VALLEY NA- 
TIONAL RECREATION AREA, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 

C. J. O. Childress. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Open-File Report 84-619, 
1984. 30 p, 6 fig, 2 tab, 31 ref. 


Descriptors: Streams, *Water quality, Literature 
review, Dissolved oxygen, Base flow, Storm 
runoff, Bed load, *Ohio, *Cuyahoga River basin, 
Cuyahoga Valley National Recreation Area. 


The Cuyahoga Valley National Recreation Area in 
Ohio encompasses about 23 miles of the middle 
reach of the Cuyahoga River and parts of four 
major tributaries--Furnace Run, Brandywine 
Creek, Chippewa Creek, and Tinkers Creek. Water 
quality in this reach does not meet Ohio water- 
quality standards for dissolved oxygen, fecal bacte- 
ria, ammonia, and lead. Point sources and nonpoint 
sources of effluent contribute contaminants. On the 
basis of a review of scientific and technical litera- 
ture, National Park Service management goals, and 
water-quality data collected recently by the U.S. 
Geological Survey, three subject areas in need of 
study have been identified: (1) the dissolved 
oxygen regime, (2) chemical quality of base flow 
and (3) quality of stormwater runoff. (USGS) 
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TIME OF TRAVEL, WATER QUALITY, AND 
BED-MATERIAL QUALITY FOR THE CUYA- 


HOGA RIVER WITHIN THE CUYAHOGA 

pd NATIONAL RECREATION AREA, 
> 

Geological Survey, Columbus, OH. Water Re- 

sources Div. 

C. J. O. Childress. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Open-File Report 85- 

4065, 1985. 49 p, 14 fig, 6 tab, 11 ref. 


Descriptors: *Water quality, Biochemical oxygen 
demand, Dissolved oxygen, Coliforms, Streptococ- 
cus, *Traveltime, Dye releases, Trace elements, 
*Bottom sediments, *Streams, *Path of pollutants, 
*Ohio, *Cuyahoga River, Cuyahoga Valley Na- 
tional Recreation Area. 


Three studies were conducted in the Cuyahoga 
Valley National Recreation by the U. S. Geologi- 
cal Survey to (1) establish the relationship between 
time of travel and discharge through the park 
reach of the Cuyahoga River, (2) characterize 
water quality of the Cuyahoga River within the 
park over a 24-hour period, and (3) determine 
general areas where the streambed might be con- 
taminated by trace metals. Time of Travel between 
Botzum and Independence is described by the 
equation T = 46.9-0.038Q, where T = time, in 
hours, and Q = discharge at Independence, in 
cubic feet per second. On the main stem of the 
Cuyahoga River, dissolved-oxygen saturation was 
highest and ultimate carbonaceous biochemical 
oxygen demand was lowest on the upstream and 
downstream ends of the reach. Dissolved-oxygen 
saturation was more than 80 percent in all the 
tributaries except Furnace Run, Brandywine 
Creek, and Langes Run. The number of fecal 
coliform counts per 100 milliliters of sample was 
high throughout the study area and ranged from 38 
to 1,200,000. Concentrations of all metals and non- 
metals investigated by means of analysis of bed 
material were not anomalously high. (USGS) 
W86-02389 


SELECTED HYDROLOGIC DATA FOR THE 
SOUTH PLATTE RIVER THROUGH DENVER, 
COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

N. E. Spahr, S. R. Blakely, and S. E. Hammond. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, Co 80225. USGS Open-File Report 84-703, 
1985. 225 p, 5 fig, 24 tab. 


Descriptors: *Waste assimilative capacity, Reaera- 
tion, Traveltime, Water quality, *South Platte 
River, Denver, *Colorado, Water pollution 
sources, Urban hydrology. 


The U.S. Geological Survey, in cooperation with 
the cities of Littleton and Englewood, Colorado, 
studied the effects of the discharge of treated efflu- 
ent from the Bi-City Waste Water Treatment Plant 
on low-flow conditions of the South Platte River. 
An 18-mile reach of the South Platte River, begin- 
ning below Chatfield Reservoir, through the 
Denver metropolitan area was studied. tfield 
Reservoir was used to regulate the flow of the 
South Platte River on four occasions between Oc- 
tober 1982 and January 1984. Each flow-regulation 
period was used to achieve a stable, low-flow 
condition. Data collection during low flow al- 
lowed for the study of waste assimilation during 
both warm- and cold-water conditions. Water 
quality, streamflow, channel geometry, traveltime, 
mixing-zone, reaeration, and benthic-oxygen 
demand data were collected at selected instream, 
tributary, and effluent sites. This report presents 
data collected during four periods of low flow 
along the South Platte River. (USGS) 

W86-02391 


EFFECTS OF STORMWATER RUNOFF ON AN 
URBAN LAKE, LAKE ELLYN AT GLEN 
ELLYN, ILLINOIS, 

er Survey, Urbana, IL. Water Resources 


Vv 
R. G. 3 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Open-File Report 84-603, 
1985. 19 p, 7 fig, 9 tab, 20 ref. 





Descriptors: *Urban hydrology, *Storm runoff, 
*Detention storage, Trace metals, Sediment con- 
trol, Limnology, Trap efficiency, *Runoff deten- 
tion, *Illinois, Lake Ellyn. 


Detention of urban runoff was observed to have 
physical, chemical, and biological effects on a 
small lake located near Chicago, Illinois. Accumu- 
lated bottom sediments reduce lake storage and 
have comparatively high concentrations of metals 
and organic compounds. Concentrations of many 
constituents dissolved in the lake water are season- 
ally cyclic, with annual concentration peaks occur- 
ring during the winter. Maintenance of desirable 
benthic invertebrate and fish communities, and de- 
velopment of undesirable phytoplankton blooms 
_ to be inhibited by sediments deposited on 

e lake bottom and suspended in the lake water. 


(USGS) 
W86-02392 


ALDICARB-PESTICIDE CONTAMINATION 

OF GROUND WATER IN EASTERN SUFFOLK 

COUNTY, LONG ISLAND, NEW YORK, 

——— Survey, Syosset, NY. Water Resources 
iv. 

J. Soren, and W. G. Stelz. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

lr ai Report 84-4251, 1984. 34 p, 7 fig, 4 tab, 26 

ref. 


Descriptors: *Water pollution sources, Ground- 
water quality, Geologic formations, — *Hy- 
drogeology, *Groundwater, Water pollution, *Pes- 
ticides, *New York, *Groundwater pollution, 
*Long Island, Eastern Suffolk County, *Aldicarb 
pesticide. 


Aldicarb, a toxic oxime-carbamate pesticide that 
was believed incapable of reaching ground water, 
was used in potato-farming areas of eastern Suffolk 
County, New York during 1975-80. In 1979, aldi- 
carb was found in substantial concentrations in 
ground water throughout the area. The New York 
State Department of Health set a limit of 7 micro- 
grams per liter for aldicarb in drinking water. 
Extensive ground-water sampling into 1980 
showed widespread contamination ranging from 
small amounts to as much as 515 micro; per 
liter. In 1980, the U.S. Environmental ecteeton 
Agency banned the use of aldicarb on Long Island 
at the manufacturer’s request. A 1982 sampling 
study found aldicarb to have penetrated to about 
40 feet below the water table in concentrations 
ranging from below detection limit to 239 micro- 
grams per liter. Despite reputed toxicity, no in- 
stance of aldicarb poisoning on Long Island has 
been documented. excessive aldicarb concen- 
trations in the ground water of eastern Long Island 
may persist for decades; the duration has not been 
precisely determined and remains under investiga- 
tion. (USGS) 


CONTERMINOUS UNITED STATES 
AVERAGE ANNUAL SNOWFALL EXCEEDS 12 


Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

R. L. Houghton, and L. Schimke. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
—_ Report 85-4104, 1985. 19 p, 5 fig, 4 tab, 28 


*Snowmelt, *Stream pollution, 
race metals, *Chemistry of precipitation, 
*United States, *Hydrologic Benchmark Network. 


Water-quality data collected for more than 10 
years at 35 Hydrologic Bench-Mark Network 
stream stations in the snowbelt of the conterminous 
United States where average annual snowfall ex- 
ceeds 12 inches were evaluated for evidence of 
trace-element enrichments during initial springtime 
snowmelt. Data for at least 1 initial snowmelt 


Descriptors: 
7 
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period are available at only 11 of these stations. 
Snowmelt enrichments in the concentrations of 
volatile trace elements, such as mercury, molybde- 
num, and selenium, ranged from 0 to 100 percent at 
stations in North Dakota and Montana. Enrich- 
ments in volatile trace-element concentrations 
were accompanied by pH decreases; and, there- 
fore, pH decreases during snowmelt at other sites 
may indicate enrichment of volatile trace elements. 
Although enrichments of some of these trace ele- 
ments exceeded 90 times their mean concentrations 
during nonsnowmelt periods, concentrations did 
not exceed drinking-water standards. However, 
concentrations of mercury in laboratory-simulated 
snowmelt exceeded drinking-water standards. 
(USGS) 

W86-02397 


DISTRIBUTION AND TRANSPORT OF TRACE 
SUBSTANCES IN THE SCHUYLKILL RIVER 
BASIN FROM BERNE TO PHILADELPHIA, 
PENNSYLVANIA, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

J. K. Stamer, T. H. Yorke, and G. L. Pederson. 
Available from Distribution Branch, USGS, 604 S. 
Pickett St., Alexandria, VA 22304. USGS Water- 
Supply Paper 2256-A, 1985. 45 p, 33 fig, 12 tab, 40 
ref. 


Descriptors: *Bottom sediments, *Trace elements, 
*Pesticide residues, *Probability distribution, 
Water quality standards, *Pennsylvania, *Schuyl- 
kill River, *Water pollution sources. 


From October 1978 to March 1981, the U.S. Geo- 
logical Survey assessed quality of Schuylkill River 
from Berne to the Fairmount Dam at Philadelphia, 
Pennsylvania. The assessment focused on the dis- 
tribution and transport of trace metals and organic 
substances. In general, concentrations of trace 
metals and organic trace substances in the bottom 
sediments exceeded the background concentrations 
in the study area, and were greater in the main 
stem of the Schuylkill River than in its tributaries. 
Concentrations of most trace metals were lowest at 
Berne and highest in the urban-industrial Reading 
area. Concentrations generally decreased from 
Reading downstream to Philadelphia. Concentra- 
tions of chlordane, DDT and its metabolites, and 
dieldrin generally increased from Berne to Phila- 
delphia, paralleling the increase in urban land use 
from Berne to Philadelphia. Transport of trace 
metals in the Schuylkill River is closely related to 
suspended-sediment transport. About 71 percent of 
the average annual transport of trace metals is in 
particular material. The frequency at which con- 
centrations of copper, lead, and zinc in the Schuyl- 
kill River at Manayunk at Philadelphia are estimat- 
ed to exceed domestic water-supply criteria of the 
U.S. Environmental Protection Agency is less than 
1 percent of the time. (USGS) 

W86-02410 


5C. Effects Of Pollution 


RELATIVE SENSITIVITY OF SEABIRD POPU- 
LATIONS IN ALASKA TO OIL POLLUTION, 
Bureau of Land Management, Anchorage, AK. 
Alaska Outer Continental Shelf Office. 

D. J. Hansen. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142091, 
Price codes: A02 in paper copy, AOI in microfiche. 
Technical Paper No3, August 1981, 15 p, 2 fig, 4 
tab, 13 ref, append. 


Descriptors: *Oil pollution, *Waterfowl, *Water 
birds, *Alaska, *Sensitivity analysis, Water pollu- 
tion effects, Birds, Arctic Polar regions, Ecological 
effects, Oil spills. 

The oil vulnerability index (OVI) developed by 
King and at (1979) was used to identify sensi- 
tive species of birds in Alaska that could be affect- 
ed by oil pollution. Many of the most common 
seabirds in Alaska and species endemic to the 
Bering Sea or the North ific are highly sensi- 
tive (a score of 70 or greater OVI) to oil pollution. 
The southern Bering, northern Bering, and the 


45 
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Chukchi Sea regions have over 80% of their major 
seabird colony populations rated highly sensitive. 
Within the Gulf of Alaska, the northwestern 
region and southwestern region have substantially 
larger populations of sensitive birds than the north- 
eastern region. In general offshore oil and gas 
development in the Bering Sea a greater risk 
to seabird and waterfowl populations than would 
oil development in the Arctic Ocean or in the Gulf 
of Alaska. Oil and gas activities within the major 
foraging habitat of vulnerable populations in the 
Bering Sea represents the greatest concern to sea- 
birds in Alaska. For most endemic waterfowl pop- 
ulations, the Yukon-Kuskokwim Delta represents 
the most important or critical habitat in Alaska. 
(Geiger- 

W86-01975 


PARAHO ENVIRONMENTAL DATA: BIBLI- 
OGRAPHY, 

Development Pes onsen Inc., Rifle, CO. 

For primary bibliographic entry see Field 10C. 
W86-01983 


TYPES OF POTENTIAL EFFECTS OF OFF- 
SHORE OIL AND GAS DEVELOPMENT ON 
MARINE MAMMALS AND ENDANGERED 
SPECIES OF NORTHERN BERING, CHUK- 
CHI, AND BEAUFORT SEAS, 

Bureau of Land Management, Anchorage, AK. 
Alaska Outer Continental Shelf Office. 

C. J. Cowles, D. J. Hansen, and J. D. Hubbard. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-146142, 
Price codes: A02 in paper copy, A01 in microfiche. 
Technical Paper No9, December 1981. 23 p, 75 ref. 


Descriptors: *Mammals, *Marine animals, *Off- 
shore platforms, *Oil pollution, *Oil spills, Seals, 
Whales, Arctic, Polar regions, Marine plants, 
Ocean dumping, Water pollution effects, Natural 
gas, Water birds. 


Direct effects of spilled oil to non-endangered 
marine mammals would vary depending on popu- 
lation density, physiological status, season, meteor- 
ological conditions, spill characteristics, duration 
of exposure and other factors. For many of the 
species occurring in Alaskan arctic areas, long- 
term, chronic, and direct or indirect effects associ- 
ated with oil and gas development are of greater 
concern than the probability of widespread direct 
affects on seal populations. One possible result of 
low-level or chronic pollution would be to contrib- 
ute to physiological stress on marine populations 
which may be at or near carrying capacity. Indi- 
rect effects of oil pollution on marine mammals 
would be those associated with changes in avail- 
ability or suitability of various food sources or 
essential habitat factors. Mammalian species such 
as bearded seal or walrus may be most likely to 
show tropic-related effects in a specific locale since 
they rely on relatively sedentary benthic food 
sources. Shock waves and noise disturbance associ- 
ated with offshore oil and gas development may 
alter the behavior of marine mammals. Other fac- 
tors which may directly affect marine mammals 
include shoreline alteration, facility siting, dredg- 
ing and filling, and secondary development. Poten- 
tial factors affecting endangered cetaceans include 
direct and indirect oil and gas pollution effects, 
noise and disturbance effects and other factors 
such as marine disposal of drilling muds, formation 
waters, and cooling waters, shoreline alterations, 
and airborne noise. (Geiger-PTT) 

W86-01986 


ECOLOGICAL EFFECTS OF ACID PRECIPI- 
TATION, 

Sigma Research, Inc., Richland, WA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-903148, 
Price codes: AOS in paper copy, AOI in microfiche. 
Proceedings of a Workshop eld March 4-6, 1981, 
Atlanta, Georgia. EPRI-EA-2273, February 1982. 
98 p, append. EPRI-WA 80-180. 


Descriptors: *Acid rain, *Ecological effects, 
*Water pollution effects, *Air pollution, *Confer- 
ences, Acidic water, Ecosystems, Environmental 
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uatic animals, Lime, 
uction, Fate of pol- 


P senaeg Vegetation effects, 
lorest watersheds, Crop p 
owen Symposium. 


= ae workshop on Ecological Effects of 
cid Precipitation was convened in Atlanta, Geor- 
yyy 1981. This undertaking, sponsored 
jointly by the US Environmental Protection 
Agency (EPA) and the Electric Power Research 
Institute (EPRI), constituted the initial step in a 
series of planned, interactive efforts to enhance 
between individuals and agencies in- 
volved in acid precipitation research. The intent of 
the co-sponsors was to provide a forum for ex- 
change concerning research directions being = 
sued by industry and government and on = 
the need for coordination and inte; 
studies - gd the ecosystem bots studies a 


primarily from the fields of aquatic and terrestrial 
ecosystem research and included resentatives 
from Canada, Norway, Sweden, the United 
Kingdom. The workshop included presentations of 
program descriptions, a limited set of technical 
research efforts, and summaries of non-US pro- 
grams in ecosystems studies. It culminated in a 
series of working group sessions that examined 
issues in aquatic systems, agricultural systems, nat- 
ural terrestrial systems, and an overview of effects. 
Each working group considered outstanding re- 
search issues and tified critical areas where 
and integration of research efforts 
could accelerate our understanding of the impacts 
of acid precipitation. (Author) 
W86-02039 


ENVIRONMENTAL AND ENGINEERING AS- 
PECTS RELATED TO THE RESTORATION OF 
A FERROUS SULFATE (COPPERAS) WASTE 
DISPOSAL SITE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 


For primary bibliographic entry see Field SE. 
Wseo2li7- 


WATER CHLORINATION PROGRAMS AT 
ONTARIO HYDRO FOSSIL-FIRED GENERAT- 
ING STATION: 
Po ‘ may bibliog see Field 5B 

‘or graphic entry see Fi 4 
W8602160. 


PUBLIC HEALTH ASPECTS OF WATER SUP- 
Georgia Inst. of Tech., Atlanta. School of Civil 


A. W. Hi ry. 
IN: Water Treatment Plant Design for the Practic- 


ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 17-36, 1 tab, 72 ref. 


Descriptors: *Water treatment, * water, 
*Public health aspects, Potable water, Trace 
metals, Metals, Water analysis, Bacterial analysis, 
Salmonella, Shigella, Carcinogens. 


Engineers involved in water supply must under- 
stand potential threats to the health of consumers, 
standards of quality with which to judge § — 


and techniques for So of pul 

prerscene hae naptime ichealh related to 

water supplies are discussed. 

woihusee alicdibes diages ten boas autie on. 
trointestinal illness. The bacterial 


rporied in the United Sats orto 1970, none 
have been reported since then. Viral diseases, such 
as hepatitis, are very serious matters with regard to 
water treatment, because very small numbers of 
viral particles to be capable of causing 
infection in man. importance of trace metals in 
cardiovascular diseases and psychiatric disorders is 
discussed. Finally, the relationship between known 


carcinogens in drinking water supplies, and the 
incidence of various of cancer is discussed. It 
appears that asbestos fibers, polynuclear aromatic 
hydrocarbons, chloroform, and carbon tetrachlo- 
ride contamination in water has been related to 


PCB’S: HUMAN AND ENVIRONMENTAL 


HAZARDS, 
For primary bibliographic entry see Field 5B. 
W86-02248 


PCB PROBLEM: AN OVERVIEW, 
Michigan State Univ., East Lansing. 

For primary bibliographic entry see Field 5B. 
W86-02249 


OVERVIEW OF THE SCIENTIFIC BASIS FOR 
CONCERN WITH POLYCHLORINATED BI- 
PHENYLS IN THE GREAT LAKES, 

Amsterdam Univ. (Netherlands). Vakgroep Aqua- 
tische Ocecologie. 

For primary bibliographic entry see Field 5B. 
W86-02250 


ENVIRONMENTALIST’S VIEW OF THE PCBS 
IN THE GREAT 

Michigan United Conservation Clubs, Lansing. 

For primary bibliographic entry see Field 5B. 
W86-02252 


EDIBLE TISSUE SAMPLING FOR FISH CON- 
TAMINANT ANALYSIS, 

Michigan Dept. of ~~ Resources, Lansing. 
Surface Water Quality Di 

For primary bibliographic. entry see Field 5B. 
W86-02253 


ANALYSIS OF PCBS USING SPECIFIC 
ISOMER HIGH RESOLUTION CAPILLARY 
GAS CHROMATOGRAPHY. 

Environmental Research Lab. -Duluth, Grosse Ile, 
MI. Large Lakes Research Station. 

For primary bibliographic entry see Field 5A. 
W86-02254 


ECONOMIC IMPACTS OF PCB REGULATION 
IN FOOD FISH, 

Mic! State Univ., East Dept. of Fish- 
ee oad Wildlife seated 

D. R. Talhelm. 

IN: PCB’s: Human and Environmental Hazards, 
Butterworth Publishers, Boston, 1983. p 409-422, 1 
fig, 3 tab, 3 ref. 


Descriptors: “Polychlorinated biphenyls, *Public 
health, *Social aspects, *Chemical analysis, Great 
Lakes, Political aspects, Water analysis, Monitor- 


Following the Food and Dru; 

(FDA) lowering of the allowab! 

ds edible py (PCB) = from 5 to 
le portion of fish and 
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ACID MINE DRAINAGE: CONTROL AND 
ABATEMENT RESEAR 

Bureau of Mines, Pittsburgh, PA. Pittsburgh Re- 
search Center. 

oo S. Heisey, R. L. Kleinmann, and M. 


Available from the National Technical Information 

Service, Spri VA 22161 as PBE3-140616, 
Price codes: A02 in paper copy, AOI in microfiche. 
Report IC/8905, rhs 22 p, 16 fig, 3 tab, 28 ref. 


Acid drainage from coal mines and refuse 
results from oxidation of pyrite to form s 
acid. As pH decreases, the pyrite-oxidizing activity 
of Thiobacillus ferrooxidans is p 
increasing the pH. The Bureau of Mines is con- 
ducting research to mitigate the impact of acid on 
streams and aquifers. Mine sealing by flooding can 
exclude oxygen, eliminating pyrite oxidation. 
por tana long-term sealing has often failed in 
mines above drainage. Research on mine sealing 
includes studies on more efficient and less expen- 
oe ee eet Oe Ga ee 
outcrop barrier stability, wells, and oxygen 
ion in coal refuse piles. Developments in 
treatment of acid mine drainage before discharge 
into streams include a limestone neu 
process which produces a denser sludge, the effect 
of activated carbon catalyst on particles, and a 
low-cost treatment system for small acid-contami- 
nated streams using artificial sphagnum moss and 
limestone rubble. Methods for at-source control of 
acid mine drainage currently under investigation 
are bactericides to control limestone treatment of 
freshly exposed pyrite, placement of sumps and 
pumping systems, and control of groundwater en- 
tering mines. (Cassar-PTT) 
W86-01978 


FEEDWATER CLEANUP FOR COMBINED 
ELECTROLYSIS CATALYTIC EXCHANGE, 
Monsanto Research Corp., Miamisburg, OH. 

J. E. Lentz, J. Sienkiewics, and R. E. Ellis. 
Avaiiable from the National Technical Information 
Service, S VA 22161 as pape 
Price codes: A02 in paper 

Report MMM-2970; UC-70, Fi 

1982. 13 p, 1 fig, 7 tab. DE-AC04-76-DP00053. 


Descriptors: *Wastewater treatment, *Organic 
compounds, *Oily water, Ion exchange, Activated 
carbon, Adsorption, ysis catalytic ex- 


A treatment process was developed for removing 





PHYSICOCHEMICAL TREATMENT METH- 
ODS FOR OIL SHALE WASTEWATER: EVAL- 
UATION AS AIDS TO BIOOXIDATION, 

ape Univ., Berkeley. Lawrence Berkeley 


Be M. Jones, R. H. Sakaji, and C. G. Daughton. — 
Available from the National Technical Information 
jared Ss ro VA crag > DE82-020295, 
panes copy, i 1 in microfiche. 
rt LBL. 14666, July 1982. oF p, 8 fig, 43 ref. 
AC03-76SF00098. 


ens ee *Biological wastewater treatment, 
ysicochemical treatment, *Biological oxida- 
tion, *Oxidation, *Oil waste, Activated carbon, 


Biological ee is usually effective for the 
mineralization of only — a me 
carbon t in retort waters. physico- 
chemical treatment methods including sorpdon and 
handed oultbios sani ovibinaed die dear-eationy 
Sones lee See. ee 
tt shale or powdered activated carbon 

CAB) nected preferential sorption of the less 
pounds from 


yee 

aren iene However, concurrent application 

of these sorbents with biooxidation did no promote 
‘gistic removal. The construction and appli- 

calles of a pllotenie adidamtlo aula det ond 

beaded- steam stripper for removal of ammo- 

nia, hy sulfide and carbon dioxide from oil 


TECHNICAL GUIDE ON BIOLOGICAL NU- 
TRIENT REMOVAL: THE PHOREDOX PROC- 


ESS, 
National Inst. for Water Research, Pretoria (South 


M. J. N. Simpkins, and A. Gerber. 
1981. 20 p, 13 fig, 5 tab, 27 ref. 


Descriptors: *Wastewater treatment, *Nutrient re- 
moval, Phoredox process, Nitrates, 
Nitrogen, i i wastewater 
treatment, le criteria, Pilot plants, Anaerobic 
digestion, Aerobic digestion, Clarifiers, Sludge. 
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Waste Treatment Processes—Group 5D 


AQUACULTURE SYSTEMS FOR 
WASTEWATER TREATMENT: SEMINAR 
MENT. a if 


Environmental Protection Agency, Washington, 
DC. Municipal Construction Di 

piper y eaten held —— 11- ‘2, a Universi- 
ty of CD-6n as EPA 430/9-80-006, 
September 1979, MCD 


: *Wastewater treatment, *Aquacul- 
ture, Me ge plants, *Fish, Bilogical wastewater 
treatment, Tertiary wastewater treatment, La- 
goons, Wastewater lagoons, Wetlands, Water hya- 
cinth, Nutrient removal. 


Papers on wastewater aquaculture are divided into 
several categories: overview, br ped wetlands (cre- 
ors Ga ee es vee 

use of cypress domes), plant systems 
(mainly water hyacinth), ae one systems with 
ee oe ee oe eee 
a ee 


IG ASSESSMENT OF AQUACUL- 
SYSTEMS FOR WASTEWATER TREAT- 


Research’ and Engineering Lab., 


1979. MCD-67. p 1-12. 


Caegeen *Wastewater treatment, *Aquacul- 
ture, Wetlands, ——_ ok ag Fish, Ponds, Stabi- 
lization ponds, hyacinth, Biological 
wastewater ow Se agg 


uaculture technology was evaluated for its suit- 

, See 

cally constructed wetlands show promise of gener- 

al application. Water hyacinth systems are ready 

for routine use in municipal wastewater treatment 

in climates where the plants grow naturally. The 
more cold-tolerant 


stabilization ponds is avai 
ey — 
ment is not ate 
met ot Ye 


FEDERAL ROLE AND INTEREST BY _ 


Bastian. 

Systems ~ Wastewater Treat- 
ments As- 
sessment, pode 11-12, “1979, niversity of 
California-Davis. EPA 430, /9-80-006, September 
1979. MCD-67. p 29-33, 6 ref. 





energy efficient wastewater treatment and recycle/ 
ee ee ee 
greater use of these aquaculture systems for 
wastewater treatment, we need to make sure that 
the results of past and research efforts are 
effectively oe = & to oa tech- 
— projects funded re — 
pre nad mene re u 
86-02049 


USE OF AQUATIC PLANTS AND ANIMALS 
FOR THE TREATMENT OF WASTEWATER: 
AN OVERVIEW, 

— Univ., Davis. Dept. of Civil Engineer- 
Ge Tehobanoglous, R. Stowell, R. Ludwig, J. Colt, 


and A. 

: — Systems for Wastewater Treat- 
ment: and ineering As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9- September 
1979. MCD-67. p 35-55, 3 fig, 6 tab, 16 ref. 


—— ‘Wastewater treatment, *Aquacul- 
st ‘om Fish, oon weputgwreter 
cuentas criteria. 


Aquatic systems employing plants and animals 
have been proposed as —as to conventional 
wastewater treatment systems. The fundamental 
difference between conventional and aquatic sys- 
tems is that in the former, wastewater is treated 
per ngh in highly managed environments, whereas 
the latter, treatment occurs at oy 
dew rate in essentially environ- 
ments. The consequences of this difference are (1) 
a systems require more construction 
and mechanization but less land than aquatic sys- 
tems, and (2) rake pen — are subject to 
greater operational control and less begat a 
influence than aquatic processes. 
lus for further pred yore into is’ 


design, and 

deg: a managent of auc sens he 
ation and maintenance costs for wastewater treat- 
ment. The general concept involved in the 

and use of aquatic systems are presented and 
implications are discussed in this overview. 


Author 


WETLANDS CREATION FOR HABITAT AND 
TREATMENT - AT MT. VIEW SANITARY DIS- 
as 

— iew Sanitary District, Martinez, CA. 
IN: — Systems for Wastewater Treat- 
ment: i re mae and i i 
sessment, September 11-12, 1979, 
California-Davis. EPA 430/9- 
1979. MCD-67. p 61-73, 4 fig, 2 tab, 12 ref. 


— 


niversity of 
ber 


: “Wastewater treatment, *Aquacul- 
etlands, Aquatic habitats, Nutrient remov- 
al, ‘Nitrogen, Phosphorus, Mt. a California, 
Aquatic plants, Vegetation, Algae, Ani- 

mals, Invertebrates. 


Lael hy cegman Sanitary District’s wet- 
lands creation proj w lying reclaimed tidal 
png comage eilusak oo 9 Sredeunter 
system covers 20.3 acres and 
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W86-02051 


Seenieer WETLANDS FOR’ TERTIARY 


Bovle le ie Engineering Corp ge FL. 
R. Fritz, and Ch 


IN: A uaculture tae oe Wastewater Treat- 
ment: Proceedings and Sg een As- 
sessment, September 11- 2, 1979, University of 
California-Davis. EPA 430/9 -80-006, September 
1979. MCD-67. p 75-81, 7 fig. ENV76-23276. 


Descriptors: *Wastewater treatment, *Wetlands, 
*Cypress, Florida, Nutrient removal, Biological 
wastewater treatment, Tertiary wastewater treat- 
ment, Swamps. 


Cypress domes (shallow, saucer-sha depres- 
sions receiving drainage water) are technically fea- 
sible as a tertiary wastewater treatment method. 
Three concepts are possible. (1) The natural dome 
needs little modification. Treated wastewater, ap- 
plied to the center of the dome percolates to the 
undwater, losing contaminants on the way. (2) 

¢ isolated dome needs an earth dike around the 
perimeter to keep out storm runoff and retain 
eaineitee. (3) The flow through system operates 
as a sheet flow through the cypress strand with 
purification en route to a downstream waterway. 
Tests show 98% total nitrogen removal and 97% 
total phosphorus removal. Cypress strands have 
economic advantages over the other methods be- 
cause they can process a larger volume than the 
domes. Bacterial and viral contamination of the 
groundwater do not a) to be a problem if 
effluent is sufficiently cabaineted and if all short- 
circuits to the groundwater are avoided. Areas 
suitable for municipal treatment must have the 
following: sufficient capacity, low failure rates, 
flood and natural disaster resistance, adequate sun- 
shine, electricity for pumps, and a sufficient safety 


DRUMMOND PROJECT - APPLYING 
LAGOON SEWAGE EFFLUENT TO A BOG: AN 
OPERATIONAL TRIAL, 

Geological Survey, Ithaca, NY. 

W. M. Kappel. 

IN: Aquaculture Systems for Wastewater Treat- 
ment: i Poceedings and Engineering As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430-/9-80-006, September 
1979. MCD-67. p 83-90. 


Descriptors: *Wastewater treatment, *Wetlands, 
*Bogs, Shagnum, Drummond, Wisconsin, Biologi- 
cal wastewater treatment, Lagoons. 


The Drummond Project (Wisconsin) is a multire- 
source continuing study of a sphagnum bog and its 
response to the application of sewage effluent. The 
intent of the project is to understand the dynamics 
of this type of wetland as well as determining 
whether this type of wetland can be used to effec- 
tively treat and assimilate residential sewage efflu- 
ent. Up to this time, little was known of the 
dynamics or treatment capabilities of sphaghnum 
= wetland. (Author) 
86-02053 


IEP, Inc., Wayland, MA. 

D. A. Yonika. 

IN: Aquaculture Systems for Wastewater Treat- 
ment: Proceedings and Engi ig As- 
sessment, counties 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979. MCD-67. p 91-100, 4 fig, 3 tab. 


Descriptors: *Wastewater treatment, *Wetlands, 
Biological wastewater treatment, Tertiary 
wastewater treatment, Concord, Massachusetts, 
Marshes, Nutrient removal, Nitrogen removal, 
Phosphorus removal. 


The Concord, Massachusetts, sewage treatment 
plant discharges secondary effluent to a 48-acre 


deep marsh. The wetlands functions as two units: a 
6-acre shallow marsh/shrub swamp and the deep 
marsh. Retention time is 57 days. Final discharge is 
into the Concord River. Concentrations of sub- 
stances (in mg/liter) in effluent and in discharge to 
the river, respectively, were as follows: ammonia 
N, 8.0 and 0.15; nitrate-N, 3.1 and 0.47; nitrite 
nitrogen, 0.019 and 0.010; Kjeldahl N, 10.0 and 
0.77; total phosphorus, 2.1 and 0.17; orthophos- 
phate, 1.6 and 0.10; and BOD, 38.2 and 2.3. Aver- 
age annual removal efficiencies ranged from 20% 
for nitrate-N to 67% for BOD. Nitrite-N was 
released from the system. Removal efficiency 
varied seasonally. The BOD uptake was higher on 
an annual basis in the shallow area (20.8 pounds 
per acre per day). The shallow area was also more 
efficient than the deep marsh in removing phos- 
phorus. Ammonia-N removal rates were higher in 
the deep marsh; nitrate-N removal rates were 
higher in the shallow area. (Cassar-PTT) 
W86-02054 


WETLAND TERTIARY Ly geil AT 
HOUGHTON LAKE, MICHIGAN, 
Michigan Univ., Ann Arbor. Dept. of Chemical 
Engineering. 

. H. Kadlec. 
IN: Aquaculture Systems for Wastewater Treat- 
ment: Proceedings and Engineering As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979. MCD-67. p 101-139, 13 fig, 11 tab, 43 ref. 


Descriptors: *Wastewater treatment, *Wetlands, 
Biological wastewater treatment, Nutrient remov- 
al, Nitrogen removal, Phosphorus removal, Terti- 
ary wastewater treatment, Environmental effects, 
Aquatic habitats, Habitats, Plants, 
Houghton, Michigan. 


Secondary wastewater effluent was discharged to a 
7 sq km peatland near Houghton, Michigan, for 
five consecutive summers. All nitrogen and phos- 
phorus was stored or removed within a 5-acre area 
at a discharge rate of 100,000 gal/day and within a 
50-acre area at a discharge rate of 1 million gal/ 
day. Chloride and other inactive dissolved ions 
moved through the wetland with very little 
change. pH, higher in the discharge, dropped . 4 
idly to background levels (slightly acid) as 
discharge traveled across the wetland. Conductivi- 
ty also dropped to background levels. Suspended 
solids were deposited close to the discharge area. 
Erosion, plant mortality, odor, and effects on ani- 
mals and birds were nonexistent. The only visual 
effects were greener plants and slightly deeper 
water near the discharge. Coliforms and viruses 
appeared at equal levels in the discharge and the 
wetland. (Cassar- 

W86-02055 


ENGINEERING, ENERGY AND EFFECTIVE- 
NESS FEATURES OF MICHIGAN WETLAND 
— WASTEWATER TREATMENT SYS- 


’ 

Williams and Works, Grand Rapids, MI. 

T. C. Williams, and J. C. Sutherland. 

IN: Acquaculture Systems for Wastewater Treat- 
ment: Seminar Proceedings and As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9- 80-006, September 
1979, MCD-67. p 141-173, 12 fig, 3 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Wetlands, 
Biological wastewater treatment, Irrigation, 
Wastewater irrigation, Tertiary wastewater treat- 
ment, Houghton, Vermontville, Michigan, Phos- 
phorus removal, Nitrogen removal, Spray irriga- 
tion, Energy, Capital costs. 


Two markedly different Michigan wetlands are 
receiving pond stabilized secondary treated nonch- 
lorinated wastewater. Both operations result in re- 
moval of 98%-100% of phosphorus through con- 
tact with reactive soils. At Vermontville, flood 
irrigation fields (11.5 acres) overgrown with vol- 
unteer wetland vegetation (mainly cattail) treat and 
dispose of wastewater princpally by slow seepage 
(4 inches-week) through phosphorus-absorbing 
clayey-silty ial till. Occasional uncontrolled 
runoff of wetland surface waters releases phospho- 


rus, BOD, and uspended solids in concentrations 
slightly above permitted limits. Seepage wetlands 
offer potential ae compared to upland 
spray rien for s communities. Savings of 
25% or greater on capital plus land costs can be 
expected for flow below of MGD average flows. 
Field maintenance may not be needed, and irri; 
tion energy costs need be no higher than those for 
surface irrigation of uplands. At Houghton Lake 
natural state-owned wetlands (600 acres) treat and 
dispose of wastewater by overland flow across a 
reactive peat substrate. Construction and mainte- 
nance in 1978 involved negligible ecological 
impact. Construction was done in the dormant 
months between March and June. The wetland 
transmission and irrigation pipelines are strapped 
to a wooden walkway suspended 2.5 ft above the 
wetland on pole pilings anchored in clay. The cost 
of the wetland wastewater distribution system was 
$21.00/ft (1979 dollars). Irrigation electrical 
energy costs were approximately $7.21 in 1979. 
The wetland capital and land costs represent sav- 
ings of approximately $1 million compared to 
upland ~ _—_—— (Author) 

W86-0205: 


ENGINEERING DESIGN DATA FOR SMALL 
VASCULAR AQUATIC PLANT WASTEWATER 
TREATMENT SY: 


a Space Technology Labs., NSTL Station, 
B. C, Wolverton. 

IN: Aquaculture Fc 0 for Wastewater Treat- 
ment: and Engineering As- 
sessment, tha agg 5 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979. MCD-67. p 179-192, 3 fig, 4 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Aquatic plants, Lagoons, Wastewater la- 
Poors Water hyacinth, Duckweed, Phenol, Bio- 

wastewater _ treatment, Secondary 
a nelly 


A general background of the research Admins of 
the National Aeronautics and ame < 

tion’s Vascular Aquatic Plant Program using 
higher plants such as the water hyacin Fichhos 
nia crassipes) and duckweed (Lemna sp. and Spiro- 
dela sp.) to treat domestic wastewater is presented. 
New data on a small two-cell lagoon system using 
only duckweed is included. F laboratory ex- 
periments were conducted to correlate BOD re- 
moval with known wet masses of water hyacinths. 
The data from these experiments with domestic 
wastewater indicates that an average total BOD 
removal rate of 4.0 mg BOD/gram wet weight 
could be achieved with a seven day retention time. 
When a phenol solution is substituted for the 
wastewater, the average total BOD removal is 3.5 
mg BOD/gram wet weight in seven days. This 
data along with the results of the previous field 
experiments, is used to develop design criteria for 
small domestic wastewater treatment systems serv- 
icing a maximum of 3000 people. The criteria for 
these systems addresses the problems of BOD re- 
duction, total s solids reduction, odor 
control, and sludge accumulation. (Author) 
W86-02057 


DEVELOPMENT OF HYACINTH 
WASTEWATER TREATMENT SYSTEMS IN 


TEXAS, , 

Texas State Dept. of Health, Austin. 

R. Dinges. 

IN: Aquaculture Systems tle ones ater bog 8 
ment: ——— ig 
sessment, September 11-12, 1979, University of 
California “Davis. EPA 430/9-80-006, tember 
1979. MCD-67. p 193-231, 16 fig, 4 tab, 15 ref, 1 
append. 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Aquatic plants, *Water hyacinth, Biologi 
wastewater treatment, Nutrient removal, Nitrogen 
removal, Phosphorus removal, Algae, Texas, Hy- 
draulic loading. 


Plant-scale wastewater treatment by water hya- 
cinth culture has been implemented in several 
Texas locations. Some general conclusions can be 





drawn from these i. Sufficient design 
data is presently available for constructing hya- 
cinth tretment facilities in warm climates. Howev- 
er, optimal design is necessary to minimize areas 
and costs for using this treatment system in green- 
houses in temperate climates. most critical 
consideration in culture basin design is hydraulic 
loading. A triangle-shaped basin is an ideal shape; 
two of these may be combined to form a rectangle 
for better land use. The primary pollutant removal 
mechanism in oa ee oe of 
suspended particulates. Since hyacin esting 
disrupts treatment, multiple culture basins should 
be used for alternate operation. Nitrogen ——- 
ment is a key factor in utilizing hyacinths for 
wastewater treatment or for biomass production. 
Stablilization ponds can be designed for effective 
nitrogen reduction. Hyacinth removes most re- 
maining nitrogen in - effluent, especially that 
in organic form such as algae. Effluent from a 
hyacinth treatment system can produce effluents 
with less than eV eee 
ed solids. aie 

W86-0205 


HYACINTH ADVANCED 
STEM, 


i: Aquaculture Systems for Wastewa water Treat- 
t: 
2, 1979, oe of 
/9-80-006, September 
33-255, 2 fig, 7 tab. 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Aquatic plants, *Water hyacinth, Advanced 
wastewater treatment, Lagoons, Coral Springs, 
Florida, Biological wastewater treatment. 


A one-year field yoy at the 378,530 liters/ 
oo Ore el has demonstrated that a 
system of 5035 sq m (54,200 sq ft) of water hya- 
cinth (Ei i i lagoons 


crassipes can provide 
sind lant b’ witinten sammeas sot 61% f 

t ieving removal rates o for 
pom solids, 98% for biochemical 
oxygen demand, 97% for total ni and 79% 
for papel ong geared Biomass juced by the 
system offers a potential for energy, fertilizer or 
ys - eeaeataae ine 


WATER HYACINTH WASTEWATER TREAT- 
MENT SYSTEM AT WALT DISNEY WORLD, 
~ sa ly Creek Utilities Co., Inc., Lake Buena Vista, 


. P. Kruzic. P om - 
: ture Systems for Wastewater Treat- 


——e and ineering As- 
sessment, September 11-12, 1979, University of 
ory EPA 430/9- 


Calif September 
1979. MCD-67, p 257-271, 2 fig, 3 tab, 5 ref. 
Descriptors: *Wastewater treatment, *Aquatic 
plants, Water hyacinth, —— ee 
treatment, Walt Disney World, i 


vi 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Dawkins and Associates, Inc., Orlando, FL. 
E. A. Stewart. 

IN: Aquaculture Systems for Wastewater Treat- 
ment: i Proceedings and Engineering As- 
sessment, September 11-12, 1979, Gniversity of 
California-Davis. EPA 430/9-80-006, September 
1979. MCD-67. p 273-293, 8 fig, 1 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Aquatic — Fish, Water hyacinth, Lake- 
land, Florida, Nutrient removal, Nitrogen removal, 
Phosphorus removal, Invertebrates, Mosquitoes, 
Biological wastewater treatment, Lagoons, 
Wastewater lagoons, Ponds. 


A large (up to 13 mgd) water hyacinth treatment 
demonstration project in Lakeland, Florida, was 
based on nutrient removal requirements of 1.5 mg/ 
liter total N and 0.4 mg/liter total P. The system 
consisted of three one-acre lagoons in series. Plant 
health and chlorophyll content declined from 
Pond 1 to Pond 3, with iron the limiting nutrient. 
Oxygen levels in the water were adequate to above 
saturated, rarely falling below 2 mg/liter in Pond 
i to have the lowest levels. 
from neutral to slightly alkaline. BOD 
and solids were reduced somewhat. Ni- 
trogen and phosphorus uptake were greater than 
expected for the crop density of 99 metric tons/he. 
Water color and turbidity were noticeably reduced 
throughout the system. Dissolved solids decreased 
due to selective uptake of certain ions such as 
ferrous ion, calcium, and chloride. Coliform reduc- 
tion was dramatic. The biological nature changed 
throughout the system. In Pond 1 hyacinths were 
large; macroinvertebrates were restricted to chir- 
onomid larvae, mosquito larvae, and a snail; two 
fish species were surviving well. In Pond 2 the 
hyacinths were smaller suffered from chloro- 
sis; the invertebrate and fish populations were di- 
verse and numerous. In Pond 3 hyacinths were 
very chloratic; fish and invertebrates were even 
more diverse than in Pond 2. Designing the system 
for plant growth kinetics in cool weather allows 
for a safety margin. (Cassar-PTT) 
W86-02061 


SOME ECOLOGICAL LIMITS TO THE USE 
OF ALTERNATIVE SYSTEMS FOR 
WASTEWATER MANAGEMENT, 

Michigan State Univ., East Lansing. Inst. of Water 
Research. 

D. L. King. 

IN: Aquaculture Systems for Wastewater Treat- 
ment: i Proceedings and —— As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 


1979. MCD-67. p 299-307, 14 ref. 
Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Lagoons, Ponds, Biologi wastewater 
treatment, Algae, Cyanophyta, Fish, Nitrogen re- 
moval, Phosphorus removal, Standards, luent 


of wastewater aquaculture food products at this 
time. (Cassar-PT?) 
W86-02062 


UTILIZATION OF SILVER AND BIGHEAD 
CARP FOR WATER IMPROVEMENT, 

Arkansas Game and Fish Commission, Lonoke. 
S. Henderson. 

IN: ae Systems for Wastewater Treat- 
ment: i Proceedings and Engineering As- 
sessment, September 11-12, 1979, 
California-Davis. EPA 430/9-80-006, 
1979, MCD-67. p 309-350, 5 append. 


niversity of 
September 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Fish, Benton, Arkansas, Water quality, 
Silver carp, Bighead carp, Carp, Lagoons, 
Wastewater lagoons, Biological wastewater treat- 
ment. 


Filter feeding fish, the silver and bighead carp, 
were stocked in an existing lagoon treatment 
system in 1975-76 for a preliminary evaluation of 
the effect of the fish on water quality and the 

tential of this nutrient source for fish production. 

a full-scale 6-cell, 24-acre facility at Benton, 
Arkansas, BOD removal was 96.4% and suspended 
solids removal was 86% during the first 8 months 
of the study. Detailed water quality monitoring 
results are given in the appendixes. With three 
months remaining in the growing season, the 
standing crop of in the four ponds containing 
fish was > 22,777 kg, a total average production of 
3344 ge Fish tissue and water samples were 
re y analyzed for particular pathogens, 
metals, and pesticides. Only Staphylococcus bacte- 
ria, copper and mercury levels were above detec- 
tion limits. Using the fish as fish meal would yield 
a gross return of $430-$575/ha/year; for direct 
human consumption, $3600-$4525/ha. (Cassar- 


PTT) 
W86-02063 


TREATED SEWAGE EFFLUENT AS A NUTRI- 
ENT SOURCE FOR MARINE POLYCULTURE, 
Woods Hole Oceanographic Institution, MA. 
ie Aceotion 2 for W: T 

: Aquaculture Systems for Wastewater Treat- 
ment: ‘Sontane Proceedings and Engineeri 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979, MCD-67. p 351-375, 7 fig, 5 tab, 5 ref. 


—— *Wastewater treatment, *Aquacul- 
ture, Fish, Shellfish, Oysters, Clams, Flounder, 
Lobsters, Biological wastewater treatment, Terti- 
ary wastewater treatment, Seaweed, Algae, Nitro- 
gren removal, Nutrients. 


A biological tertiary sewage treatment-marine 
aquaculture system was developed and studied at 
the Woods Hole Oceanographic Institution. Sec- 
ondary sewage effluent mixed with sea water was 
used to grow phytoplankton in continuous flow- 
through cultures. This product was fed to several 
varieties of shellfish in stacked trays. Uneaten food 
and wastes from the shellfish supported small in- 
vertebrates, in turn eaten by lobster and flounder 
stocked in the shellfish areas. Effluent from the 
shellfish tanks was passed through red algae grown 
in suspended culture to reduce nutrients further. 
Total nitrogen removal efficiency was 93.6%. 
—_ 


SOLAR AQUACELL SYSTEM FOR PRIMARY, 
SECONDARY OR ADVANCED TREATMENT 
OF WASTEWATERS, 

Solar AquaSystems, Inc., Encinitas, CA. 

W. C. Stewart, and S. A. Serfling. 

IN: Aquaculture Systems for Wastewater Treat- 
ment: i Proceedings and Engineering As- 
sessment, September 11-1, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1969. MCD-67. p 377-412, 6 fig, 3 tab, 44 ref. 


Descriptors: *Wastewater treatment, ‘Solar 
energy, Solar AquaCell system, Biological 
wastewater treatment, Nutrient removal, Aquatic 
plants, Hercules, California, Lagoons, Wastewater 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


lagoons, Advanced wastewater treatment, Tertiary 
wastewater treatment, BioWeb substrates, Aer- 
ation, Anaerobic conditions, Primary wastewater 
treatment. 


The Solar AquaCell process consists of a series of 
multicell lagoons, a di aeration system, high 
surface area fixed-film substrates as a biofilm habi- 
tat, aquatic macrophytes, greenhouse pond cover, 
and a solar heat exchange system to heat the water 
hase. Three AquaCell pond systems (anaerobic, 
facultative, and aerobic) each with high surface 
area biofilm devices, can be used in series to 
achieve primary, secondary and/or advanced 
treatment, respectively. The system designed for 
the city of Hercules, California, 1325 cu m day 
of raw wastewater, is described. (Cassar-PTT) 
W86-02065 


RESOURCE RECOVERY FROM 
WASTEWATER AQUACULTURE, 
Florida Univ., Gainesville. Inst. of Food and Agri- 
cultural Sciences. 
L. O. Bagnall. 

uaculture Systems for Wastewater Treat- 
ment: i a age hy, ee Baw 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979, MCD-67. p 421-439, 11 fig. 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Aquatic plants, Biological wastewater treat- 
ment. 


Removal and recycling of the nutrients and other 
components in the wastewater aquaculture system 
are completed by harvesting, processing and utiliz- 
ing the aquatic organisms in which the nutrients 
are collected. Aquatic species grown in 
wastewater have been experimentally used for 
food, feed, fiber, fertilizer, and energy. Some of the 
rocesses and products appear to be technological- 
y and economically feasible on an operational 
scale. (Author) 
W86-02066 


ENERGY FROM WASTEWATER AQUACUL- 
TURE SYSTEMS, 

Ecoenergetics, Inc., Vacaville, CA. 

J. R. Benemann. 

IN: Aquaculture Systems for Wastewater Treat- 
ment: i Pr i and Engineering As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979. MCD-67. p 441-458, 4 tab, 39 ref. 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Anaerobic digestion, *Aquatic plants, 
Energy, Biological wastewater treatment, Diges- 
tion, Methane, Biomass, Ponds. 


Aquatic biomass produced in wastewater treat- 
ment ponds can be an energy source. The high 
moisture, high nutrient, and low lignocellulose 
content of most aquatic plants makes them ideal 
substrates for anaerobic digestion. Although little 
specific data is available, this reaction can be ex- 
pected to proceed without significant difficulties 
and at rates comparable to those seen with sewage 
sludge. Studies are being conducted on two-phase 
reactors which separate the acid and methane ba- 
terial cultures. Other technologies are gas recovery 
from landfills or anaerobic ponds and the anaero- 
bic filter process using an expanded bed reactor. 
The possible fuel outputs for a secondary 
wastewater aquaculture system of 15 mgd are 6.0 
MBTU/MG with energy conservation of 6.0 
MBTU/MG. A tertiary treatment system would 
produce about 37.5 MBTU/MG of net fuel output 
and have an energy conservation potential of 13.5 
MBTU/MG. (Cassar-PTT) 

W86-02067 


OVERVIEW OF THE LEGAL, POLITICAL, 
AND SOCIAL IMPLICATIONS OF 
WASTEWATER TREATMENT THROUGH 
AQUACULTURE, 

Denver Research Inst., CO. 

L. C. Lohman. 

IN: Aquaculture Systems for Wastewater Treat- 


ment: Seminar Proceedings and Engineering As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979. MCD-67. p 459-474, 13 ref. 


Descriptors: *Wastewater treatment, *Water law, 
*Aquaculture, *Political aspects, *Social aspects, 
Legal aspects, Public participation, California, 
Regulations, Federal jurisdiction, State jurisdic- 
tion, Legislation, Standards, Water rights, Water 
reuse, Attitudes. 


The legal, political, and social elements involved in 
full-scale aquaculture for wastewater treatment are 
highlighted. Emphasis is on California, where sev- 
eral aquaculture mye are under development. 
On the Federal level many statutes, regulations, 
and agencies are concerned with wastewater aqua- 
culture. The National Water Pollution Control Act 
and its amendments exert the most direct control 
over wastewater discharges. State law regarding 
water quality is largely derived from Federal law. 
The power of particular interest to proponents of 
wastewater aquaculture is the state control over 
rights to use water and obligations to protect all 
water users. Wastewater aquaculture can change 
the quantity and quality of water for downstream 
users. States generally exercise control over all 
aspects of wastewater treatment with special con- 
cern about effects on public health. Legal and 
political elements are closely entwined. Influences 
and policies affect decisions on new wastewater 
facilities. Many conflicts are possible. Society 
reacts to proposed projects as different interest 
groups, from individuals to large organizations. 
Acceptance of wastewater aquaculture by the 
public is easier if effluent meets standards and no 
nuisances are created. (Cassar-PTT) 

W86-02068 


p= OF AQUATIC TREATMENT 


STEMS, 
Metcalf and Eddy, Inc., Sacramento, CA. 
rites. 


R. W. 

IN: Aquaculture Systems for Wastewater Treat- 
ment: i Proceedings and oe As- 
sessment, September 11-12, 1979, University of 
California-Davis. EPA 430/9-80-006, September 
1979. MCD-67. p 475-485, 11 tab, 20 ref. 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, *Aquatic plants, *Fish, Biological wastewater 
treatment, Tertiary wastewater treatment, La- 
goons, Wastewater lagoons, Wetlands, Water hya- 
cinth, Nutrient removal, Advanced wastewater 
treatment, Oxidation ponds, Economic aspects, 
Wetlands, Energy, Land disposal. 


Aquatic treatment systems, although still in the 
development stage in most areas, offer low-cost, 
low-energy solutions for wastewater treatment. 
For advanced secondary treatment (BOD and sus- 
pended solids, 10 mg/liter; no nutrient removal), 
combinations of oxidation ponds with water hya- 
cinths or wetlands are cost effective compared at 1 
mgd with land treatment or conventional treat- 
ment. For the lowest cost flowsheet examined, the 
land cost can reach $115,000/acre before the con- 
ventional activated sludge system becomes eco- 
nomically competitive. For advanced wastewater 
treatment (nitrogen, 3 mg/liter; phosphorus, 1 mg/ 
liter), aquatic systems alone have not been devel- 
oped technically to achieve the same standards. 
The aquatic processes can, however, be integrated 
with d treatment and oxidation ponds to 
achieve this high quality of effluent. In the cases 
studied, the combined equatic-land treatment sys- 
tems were less expensive than land or conventional 
treatment at 1 and 10 mgd. As aquatic systems 
become further developed and demonstrated, the 
costs will become more firmly established. In addi- 
tion, the economic benefits (such as from compost, 
fertilizer, soil conditioners, or biogas) may offset 
some of the costs of wastewater treatment in the 
future. (Author) 

W86-02069 


TOXIC AND HAZARDOUS WASTES, 

Proceedings of the Sixteenth Mid-Atlantic Indus- 
trial Waste Conference, June 24-26, 1984. Techno- 
mic Publishing Co., Inc., Lancaster, PA. 1984. 


Edited by Michael D. LaGrega and David A. 
Long. 587 p. 


Descriptors: *Hazardous materials, *Industrial 
wastes, *Groundwater pollution, *Waste-water 
treatment, *Waste disposal, Sludge disposal, Con- 
ferences, Groundwater management, Land di 

al, Activated sludge, Heavy metals, Incineration, 
Recycling, Industrial wastewater, Landfills, Sym- 
posium. 


This book is an outgrowth of the proceedings of 
the sixteenth Mid-Atlantic Industrial Waste Con- 
ference. The conferences are designed to provide a 
forum for interchange of new technical and non- 
technical solutions for industrial pollution control 
problems of the region by allowing regulatory 
agencies, industrial agencies, universities, and con- 
sulting engineers to exchange information regard- 
ing their various activities. The sessions of the 
conference included: biological wastewater treat- 
ment, waste incineration and energy pepo 4 
international research topics, regulatory compli- 
ance, recycle/reuse, heavy metal control, physical- 
chemical processes, sludge management, hazardous 
waste-site clean-up, and groundwater protection. 
This book is intended to provide a state-of-the-art 
synopsis of contemporary practice in the control of 
industrial, toxic, and hazardous wastes. (Geiger- 


PTT) 
W386-02094 


BIODETOXIFICATION OF HAZARDOUS 
WASTEWATERS WITH ACTIVATED ROTAT- 
ING BIOLOGICAL CONTACTORS, 

Memphis State Univ., TN. Dept. of Civil Engi- 
neering. 

J. W. Smith, and L. W. Moore. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
— a Lancaster, PA. 1984. p 15-28, 13 fig, 3 
tab, 2 ref. 


Descriptors: ‘*Hazardous materials, *Organic 
wastes, *Biological wastewater treatment, 
*Wastewater treatment, i ici 

Chlorinated hydrocarbons, Halogenated pesticides, 
Copper, Leachates, Industrial wastewater, Indus- 
trial wastes, Activated sludge process, Aeration, 
Pesticides, Color, Hydrogen ion concentration. 


A bench-scale rotating biological contactor (RBC) 
that was modified to include an aeration basin and 
final clarifier with sludge recycle to the fixed film 
media (ARBC) was tested on several hazardous 
organic wastes. The ARBC system was compared 
to a completely mixed activated sludge system 
with respect to treatability of pesticide formulation 
wastewater, and wastewaters containing dog food 
or Cu and synthetic leachates containing hepta- 
chlor, chlordane and endrin, or organic 
wastewaters high in color or pH. Results showed 
that ARBC systems achieved higher organic re- 
moval efficiencies than did activated sludge sys- 
tems, and generally removed greater quantities of 
hazardous pollutants such as Cu and pesticides. 
About 95% of the heptachlor, chlordane and 
endrin were removed from wastewater by two 
ARBC systems operating in series. The ARBC 
system tolerated as high as 5 milligrams/liter solu- 
ble Cu, but long term exposure to such concentra- 
tions would probably interfere with treatment effi- 
ciency. The ARBC system exhibited _— re- 
moval efficiencies in the treatment of a 3 
organic industrial waste than did a completely 
mixed activated sludge system. (Geiger-PTT) 

W86-02095 


APPLICATION OF THE TOTAL BARRIER OX- 


TION-DENITRIFICATION 

STRENGTH WASTEWATER, 

a — Co., Fredericksburg, VA. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
— Co., Lancaster, PA. 1984. p 29-41, 2 fig, 1 
tab. 


Descriptors: *Denitrification, *Nitrification, *Acti- 
vated sludge process, *Wastewater treatment, 
*Food-processing wastes, Aeration, Aerators, Am- 





monia, Food industry, Industrial 
ee Biological wastewater treatment, Suspend- 

ed solids, Biological oxygen demand, Activated 
sludge, Oxidation. 


In January 1981, the first Total Barrier Oxidation 
Ditch activated — system in bo US. ae 
tion at a po try processing it to provi 

nitrification for ammonia seenevek denitrification 
for nitrate removal, and enhance secondary BOD 
and suspended solids treatment. The barrier oxida- 
tion ditch basin is preceded by an anaerobic flow 
equalization pretreatment basin. The oxidation 
ditch operates at an average volume of 700,000 gal. 
Three activated sludge clarifiers are operated in 
parallel with a total fective settling area of 1350 
sq ft. One chlorine contact basin is used for com- 
bined effluent disinfection and post aeration. The 
single stage, low load, continuous loop reactor 
extended aeration activated sludge process was 
selected for this treatment system upgrade, based 
on design loadings and performance capability. 
Performance data yee that the Total Barrier 
Oxidation Ditch can be utilized as a single activat- 
ed sludge treatment process, to provide very high 

of carbonaceous and nitrogenous oxygen 
demand and total N during the warm season 
months between April and October. During these 
months nitrification efficiency was 99%, pn total 
N removal rs was 92%. During the winter 
season mont efficiency was reduced 
to 97% and total N removal efficiency was re- 
duced to 84%. The automation of aerator oxygen 
cron rate to maintain a looped reactor intake 
zone — oxygen concentration less than or 
equal to .2 iter would stabilize denitri- 
fication efficiency in the warm season months and 
greatly improve the denitrification efficiency at- 
tainable during the winter season. (Geiger-PTT) 
W386-02096 


DEVELOPMENT OF ENERGY EFFICIENT AC- 
TIVATED SLUDGE SYSTEMS THROUGH UTI- 
LIZATION OF NUTRIENT REMOVAL PROC- 


ESSES, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
et ae Dept. of Civil Engineering. 


IN: ‘Toric ead Hazardous Wastes, 
nar Lancaster, PA. 1984. p 52-63, 2 fig, 4 


Technomic Pub- 


rs: *Nutrient removal, *Denitrification, 
*Biological wastewater treatment, *Wastewater 
pac *Cost analysis, Nutrients, Phosphorus 
removal, Oxidation, Activated sludge process, 
Energy, Aeration, Oxidation, Chemical oxygen 


Biological nutrient removal wastewater treatment 

have been adequately demonstrated 
under full-scale conditions to warrant general ap- 
plication. Due to their decreased oxygen require- 
ments, these have the potential to sub- 
stantially reduce the amount of energy that must 
be expended to treat a given wastewater. The 
pent rw ecuaten stauneat melas 


achieved using widely accepted techniques, suc’ 
ee 


MICROBIOLOGY OF FILAMENTOUS BULK- 
ING OF INDUSTRIAL AND DOMESTIC ACTI- 
VATED SLUDGE, 

ph yo oy mee State Univ., University Park. Dept. 
o! 

T. M. Williams, R. :, Unz, and K. Beard. 


IN: Toxic and Hazardous Wastes, Technomic Pub- 


lishing Co, Lancaster, PA. 1984. p 64-77, 1 fig, 4 
ref. CME 79189191. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Activated sludge, *Microbiological 
studies, *Bacteria, *Biological wastewater treat- 
ment, *Culturing techniques, Wastewater treat- 
ment, Activated sludge process, Mixed liquor 
solids, Microorganisms, ition techniques, In- 
dustrial wastewater, Municipal wastewater. 


The distribution of filamentous microorganisms in 
bulking activated sludge obtained from several in- 
dustrial and domestic wastewater treatment plants 
was investigated along with isolation procedures 
suitable for the recovery of filamentous microorga- 
nisms. Microscopic examination of mixed liquor 
specimens from treatment plants experiencing 
poorly settling solids, revealed the presence of one 
or more types of filamentous microorganisms. In 
general, treatment plants operated at low to 
medium organic loading rates produced activated 
sludge solids populated by Haliscomenobacter hy- 
drossis, and Eikelboom types 0041, 0675, and 0803. 
Aeration basins with higher or; a loading rates 

roduced activated sludge a populated by 

phaerotilus natans, Thio’ SPP» and types 1701 
and 021 N. Pretreatment of samples from industrial 
and domestic sources prior to inoculation of cul- 
ture media facilitated isolation of filamentous bac- 
teria. A total of 42 axenic strains of bacteria, repre- 
senting seven distinct cog cepa of filamentous orga- 
nisms, were isolated. morphological and cyto- 
logical features of the isolated bacteria are dis- 
cussed. Senet) 


UTILIZATION OF AN INDUSTRIAL WASTE 

OIL AS AN ALTERNATIVE FUEL FOR A MU- 

NICIPAL SLUDGE INCINERATOR, 

Tennessee Univ., Knoxville. 

D. W. Weeter. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 

peg Eo Lancaster, PA. 1984. p 99-107, 2 fig, 2 
, 4 ref. 


Descriptors: *Sludge disposal, *Oil recovery, *Oil 
wastes, § *Recycling, *Sludge _ utilization, 
Wastewater treatment, Incineration, Wastewater 
reclamation, Cost analysis, Municipal wastewater, 
Waste recovery, Waste disposal, Industrial wastes. 


A Anas to provide peel beneficiation for a munic- 
judge multiple hearth furnace incinerator at 
Maryville Regional Wastewater Treatment 
Plant (MRWTP) is described. Waste oil sludge 
from_ the Alum‘num Company of America 
(ALCOA) Tennessee operations was treated with 
alum and sulfuric acid to reclaim rollin — 
oil. 
= and oil sludge 
with plans to the incinera- 
tor ture up when not burning sewage 
pens new system had no major effects on 
water quality. The additional ash that was added 
by the oil was not hazardous and could be legally 
read on nearby corn fields. A 50 inch induced 
fan was installed to meet New Source Per- 
formance Standards for air quality. Th: above 
ground oil storage vessel was diked to comply 
with EPA oil spill prevention regulations. Since 
the project was implemented, natural gas costs 
have decreased from $144 thousand to $1,000 per 
year. A waste exc contract was developed 
between ALCOA and MRWTP. 
W86-02099 


BIOLOGICAL TREATMENT OF INDUSTRIAL 
WASTEWATERS IN THE USSR, 

American Standards Testing Bureau, Inc., New 
York. 

L. Shmidt. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
pemeg gu Lancaster, PA. 19847 p 121-139, 4 fig, 4 
tab, 4 


Descriptors: *Biological wastewater treatment, 
*Industrial wastewater, *Sludge disposal, *Acti- 
vated sludge process, *Wastewater treatment, In- 
dustrial wastes, Aeration, Chemical treatment, 
Sludge drying, Sludge disposal, Solid waste dispos- 
al, Pulp wastes, Waste disposal, Activated sludge. 
Biological treatment is mae | used for industrial 
wastewater treatment in the chemical, petrochemi- 


cal, and pulp and paper industries in the USSR. 
The most widely used biological treatment process 
is the activated biological sludge process and its 
modifications. The classical plug-flow-recycle 
system or its modifications such as tapered or step 
aeration systems are most often used. The standard 
unit for the biological wastewater treatment facili- 
ty includes an equalizer, a primary clarifier, an 
aeration tank and a secondary clarifier. Multi-stage 
systems for biological wastewater treatment have 
been designed over the last few years. Five catego- 
ries of  pemtape systems are identified. To 
reduce the cost of industrial wastewater — 
an increase in the loading of aeration tanks and 
biofilters is needed. The Baikal Pulp Mill 
wastewater treatment plant includes a biological 
wastewater treatment system, a chemical 
wastewater treatment system, lagoons for polishing 
and aerating wastewaters and sludge thickening, 
filtering, drying and combustion units. (Geiger- 


W86-02100 


FACILITY UPGRADES DUE TO HAZARDOUS 
MATERIALS REGULATIONS, 

GTE Government Systems Corp., Mountain 
View, CA. Sylvania Systems Group-Western Div. 
S. M. Hochstadt. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
ron Sao Lancaster, PA. 1984. p 158-172, 3 fig, 2 
tab, 10 re! 


Descriptors: *Wastewater treatment, *Cost analy- 
sis, *Hazardous materials, *Waste storage, 
*Wastewater facilities, Maintenance costs, Operat- 
ing costs, Waste disposal, Metal-finishing wastes, 

astewater management, Industrial wastes, Indus- 
trial wastewater. 


Industry faces a multitude of government regula- 
tions dealing with the storage, use, and disposal of 
hazardous materials in order to protect the health 
and safety of employees, the public, and the envi- 
ronment. Environmental regulations are handled 
under the federally legislated Clean Water, Clean 
Air, and Resources Conservation and Recovery 
Acts. The discharge of industrial process 
wastewaters is usually regulated by a | water 
district or municipal public works department. 
Most recently, attempts have been made to regu- 
late the storage of hazardous materials in under- 
ground tanks. GTE Government Systems Corpo- 
ration uses four separate chemical and two waste 
storage facilities which are being upgraded after 
twenty years of operation. The waste treatment 
system of the plating shop will feature a package 
treatment system for cyanide destruction, Cr re- 
duction, pH neutralization, flocculation, clarifica- 
tion, sludge thickening, water recycle and sodium 
hydroxide. Four waste storage and four reagent 
storage tanks will be included. A trend of decreas- 
ing capital expenses with s' increases in o soa 
ing and maintenance initially (but leveling o! 

1984) is depicted with <10% annual a hed for 
apm costs. (Geiger-PTT) 

6-02101 


INDUSTRIAL WASTEWATER TREATABILITY 
STUDY ACHIEVING BCT/BAT TREATMENT, 
Koppers Co., Inc., Pittsburgh, PA. 

A. C. Middleton, J. R. Smith, M. R. Urbassik, R. 
E. Keffer, and P. W. Sawchuck. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co., Lancaster, PA. 1984. p 173-185, 3 fig, 4 
tab, 5 ref. 


Descriptors: *Organic compounds, *Chemical co- 
agulation, *Bioassay, *Wastewater treatment, *Ac- 
tivated sludge process, Organic wastes, Floccula- 
tion, Suspended solids, Toxicity, Pilot plants, Sepa- 
ration techniques, Chemical treatment, Biological 
wastewater treatment. 


The Federal EPA in March 1983 issued proposed 
effluent guidelines for the organic chemicals, plas- 
tics aad synthetic fibers industry. The guidelines 
require conventional pollutant parameters to be 
regulated by best conventional technology (BCT) 
and the 129 priority pollutants by best available 
technology AT). To determine the degree of 
treatment required to meet these limits, Koppers 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Company, Inc. conducted a complete on-site 
wastewater treatability study at its Oil City, Penn- 
sylvania plant. A pilot plant study simulated 
wastewater pretreatment for oil/water separation, 
activated sludge treatment, and toxicity testing of 
the treated effluent. Results showed that pretreat- 
ment of wastewater by FEC13 coagulation/floccu- 
lation/settling was very effective for removal of 
suspended matter and emulsified organic material. 
GC/MS analysis for organic priority pollutants in 
one effluent sample showed below detectable limit 
concentrations for all priority pollutant parameters 
except phenol and 2,6-dinitroluene. Results from 
both static and continuous flow-through fish bioas- 
says showed the final treated effluent to be non- 
toxic. (Geiger-PTT) 

W86-02102 


RATIONAL PROCEDURE FOR ESTABLISH- 
ING DISCHARGE CONCENTRATION LIMITS 
IN MUNICIPAL SEWER USE ORDINANCES, 
O’Brien and Gere Engineers, Inc., Syracuse, NY. 
J. K. Farmer, S. J. Spiegel, and S. R. Garver. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co., Lancaster, PA. 1984. p 186-199, 10 tab, 
10 ref. 


Descriptors: *Wastewater treatment, *Effluent 

limitations, *Water quality standards, *Sludge dis- 

, *Industrial wastewater, Monitoring, Land- 

Wastewater facilities, Waste disposal, Munici- 

= wastewater, Biological wastewater treatment, 
ater pollution sources, Sewer systems. 


The General Pretreatment Regulations require that 
municipalities throughout the United States devel- 
Op programs to monitor and control industrial 
wastewater discharges to their municipal sewer 
systems. Discharges to publically owned treatment 
works (POTW) are comprised of controllable and 
uncontrollable sources. The allocatable loading to 


the POTW for any particular substance would be 
derived by subtracting the uncontrollable source 
contribution from the total allowable POTW load- 
ing. The performance criteria to be considered in 
pete discharge standards includes influent 


and effluent effects, por pe and sludge treat- 
ment, and sludge disposal. Limiting concentrations 
identified at specific points in the treatment system 
need to be translated back to the treatment plant 
influent. Since POTW sludges are subject to 
RCRA regulations if disposal is by landfilling, 
mathematical equations exist for calculating the 
maximum concentration of treatment plant influent 
which will prevent the —_ from being classified 
as hazardous. The controllable loading for each 
substance must then be translated to maximum 
industrial discharge limitations. (Geiger-PTT) 
W86-02103 


ELECTROLYTIC RECOVERY OF ZINC FROM 
METAL FINISHING RINSE WATERS, 
Maryland Univ., College Park. Dept. of Civil En- 


RW. Wa 

. W. Walters, and D. M. Vitagliano. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 

a ~y Lancaster, PA. 1984. p 251-264, 5 fig, 3 
, 10 ref. 


Descriptors: *Metal-finishing wastes, *Zinc, *In- 
dustrial wastes, *Waste recovery, *Electroplating, 
Heavy metals, Electrodes, Electrochemistry, Re- 
cycling, Wastewater treatment, Corrosion, Metals, 
Industrial wastewaters. 


In an effort to meet Zn discharge limits at an 
electroplating firm, a review of the literature re- 
garding electrolytic recovery of metals from dilute 
wastewater, an effluent characterization study to 
identify sources of Zn within the plant, and a 
preliminary bench-scale evaluation of the feasibili- 
ty of electrolytic recovery of Zn, were undertaken. 
Results showed that the Zn automatic line ac- 
counted for 88% of the Zn discharged. An opti- 
mum strategy requiring less frequent dumping of 
rinse tanks would be to stagger tank dumps so that 
a plant discharge of 4 milligrams/liter (the dis- 
pom limit for Zn) would not be exceeded. A 
bench-scale, electrolytic recovery reactor was con- 
structed and tested to study the technical feasibility 
of Zn removal from the plating bath rinse stream 


using this technique. Results showed that the reac- 
tor configuration was effective at removing Zn 
from the complexed, Zn cyanide wastewater. Agi- 
tation was important for achieving high rates of Zn 
deposition. Although corrosion had no noticeable 
effect on Zn removal rates, it could be a limiting 
factor economically for this type of wastewater. 
Use of lower NaCl doses resulted in comparable 
Zn removal with less electrode corrosion. (Geiger- 


PTT) 
W86-02104 


SOLUBLE-SULFIDE PRECIPITATION TREAT- 
MENT OF METAL 


FINISHING 
WASTEWATER, 
Army Environmental Hygiene Agency, Aberdeen 
Proving Ground, MD. 
J. J. Resta, M. Daly, and M. Pressman. 
IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing > Lancaster, PA. 1984. p 265-278, 5 fig, 4 
tab, 10 ref. 


Descriptors: *Chemical precipitation, *Sludge 
thickening, *Sulfides, *Industrial wastes, *Metal- 
finishing wastes, Chromium, Metals, Sludge 
drying, Cost analysis, Sludge disposal, Perform- 
ance evaluation, Wastewater treatment, Industrial 
wastewater, Hazardous materials, Electroplating, 
Metals, Heavy metals. 


The performance and operation of the soluble- 
sulfide precipitation treatment system (SSP) for the 
removal of metal from finishing wastewater was 
evaluated at the U.S. Army Belvoir Research and 
Development Center in Virginia. The SSP system 
can reduce hexavalent Cr under neutral conditions. 
A sodium metabisulfite reduction system was in- 
cluded to minimize the amount of sodium sulfide 
required. Several safety features were included to 
reduce generation of toxic hydrogen sulfide gas. 
Total effluent metal concentrations in the SSP 
system averaged 1 milligram/liter. Sludge genera- 
tion averaged 0.3 gallons of sludge/1000 gallons of 
wastewater treated. The sludge thickening and 
dewatering process performed adequately without 
the use of sludge conditioners. Chemical costs 
averaged $0.30/1000 gallons treated waste. The 
reactivity of the SSP system sludge could not be 
determined because the EPA has not promulgated 
a method for evaluating sulfide sludges. If the SSP 
sludge is determined to be a reactive hazardous 
waste, sludge disposal costs could limit the use of 
SSP treatment technology. (Geiger-PTT) 
W86-02105 


CO-PRECIPITATION OF HEAVY METALS 
WITH SOLUBLE SULFIDES USING STATIS- 
TICS FOR PROCESS CONTROL, 

agua (Richard S.) and Associates, Inc., Media, 


R. S. Talbot. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
— Co., Lancaster, PA. 1984. p 279-288, 8 tab, 
3 ref. 


Descriptors: ‘*Industrial wastewater, *Heavy 
metals, *Chemical precipitation, *Wastewater 
treatment, *Metal-finishing wastes, *Heavy metals, 
Chemical treatment, Sulfides, Industrial wastes, 
Flocculation, Metals, Electroplating, Statistical 
methods. 


The Talbot Process of sulfide co-precipitation was 
developed to help electroplating industries meet 
discharge pretreatment standards. The patented 
Talbot Process, owned by Richard S. Talbot and 
Associates, Inc., is used for the removal of metals 
that are difficult to precipitate as a metal hydrox- 
ide. The process can be used in both batch and 
continuous flow treatment operations, and is easily 
controlled through the use of statistics. The Talbot 
Process of sulfide co-precipitation produces a 
lower dissolved heavy metal content for the metals 
to be precipitated than conventional hydroxide 
precipitation alone. Sulfide co-precipitation pro- 
duces a higher solids settling rate, and enhanced 
flocculation with anionic, organic polymers. A 
smaller quantity of sludge is produced as compared 
with conventional hydroxide precipitation leading 
to lower sludge disposal costs. The Talbot Process 
can easily be added to existing conventional sys- 


52 


tems to protect against future, more stringent 
heavy metals discharge standards. (Geiger- 
W86-02106 


EFFECT OF CHELATING AGENTS ON THE 
REMOVAL OF HEAVY METALS BY SULFIDE 
PRECIPITATION, 

Purdue Univ., Lafayette, IN. Dept. of Civil Engi- 
neering. 

R. W. Peters, and D. Bhattacharyya. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co., Lancaster, PA. 1984. p 289-317, 17 fig, 
10 tab, 16 ref. CR-807760. 


Descriptors: *Chemical precipitation, *Sulfides, 
*Heavy metals, *Chelating agents, Metal complex- 
es, Chemical treatment, Chemical coagulation, 
Metals, Wastewater treatment, Copper, Zinc, Cad- 
mium, Flocculation, Hydrogen ion concentration, 
Chelation. 


The precipitation of metal sulfides was studied 
under both batch and MSMPR precipitation condi- 
tions for various metals, pH conditions, and 
EDTA concentrations. EDTA forms very strong 
metal chelates which interfere with the precipita- 
tion of ZnS. Weak chelating agents form weak 
metal chelates; formation of metal sulfide precipi- 
tates predominates. Removal of Cu is nearly com- 
plete even in the presence of EDTA. The Zn 
system shows that a phase transformation from an 
initial amorphous kinetically favored precipitate to 
a more crystalline form occurs. The Cu-Zn, Cu- 
Cd, and Cd-Zn systems behave like a single metal. 
After CuS precipitation is nearly complete, the 
ZnS reaction becomes significant. For more com- 
plex multi-metal systems, removal of Cu is nearly 
complete, the ZnS reaction becomes significant. 
For more complex multi-metal systems, removal of 
Cu is nearly complete, while removal of Zn and Ni 
were poor. For the continuous precipitation of 
ZnS, particle size distributions were poor. Al- 
though removal of Zn is hindered by EDTA, 
increased growth rates and larger dominant parti- 
cle sizes are observed with increasing EDTA con- 
centrations. The observed larger particle sizes 
were attributed to flocculation and formation of 
metal hydroxide precipitates. (Geiger-PTT) 
W86-02107 


REMOVAL OF HEAVY METALS IN POTW 
USING ALUM OR SODIUM ALUMINATE FOR 
PHOSPHORUS REMOVAL, 

Rensselaer Polytechnic Inst., Troy, NY. 

D. B. Aulenbach, N. L. Clesceri, M. A. Meyer, C. 
Vasudevan, and E. Beckwith. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
ae Co., Lancaster, PA. 1984. p 318-330, 3 tab, 
6 ref. 


Descriptors: *Chemical treatment, *Heavy metals, 
*Alum, *Aluminum, *Sodium compounds, Metals, 
Chromium, Cadmium, Industrial wastes, Copper, 
Lead, Antimony, Nickel, Beryllium, Mercury, 
Zinc, Thallium, Phosphorus removal, Wastewater 
treatment, Industrial wastewater. 


The removal of heavy metals by alum or sodium 
aluminate used for P removal was studied in three 
publically owned treatment works in Massachu- 
setts - the Pittsfield, Medfield and the Fitchburg. 
By measuring the heavy metals concentrations at 
the plants during late summer when the Al salt is 
added and continuing measurement after the dis- 
continuance of Al salt addition, any difference in 
heavy metals removal may be attributed to the 
discontinuance of the Al salt addition. Results 
showed that the addition of alum or sodium alumi- 
nate at dosages which effectively remove phospho- 
rus can remove Cu, Cr and Pb in wastewaters. Of 
the remaini: - metals analyzed, no difference was 
observed with and without Al salt addition for Cd 
or Sb, nor was there any difference in TOC re- 
moval. Hg was effectively removed to below the 
detection limit by primary sedimentation, so no 
further removal was achieved during secondary 
treatment when the alum/aluminate was added. 
The remaining metals analyzed (Ni, Be, Tl) were 
not present above the detection limits in the plant 
influents, and hence their removal could not be 
evaluated. (Geiger-PTT) 





W86-02108 


EXPERIMENTAL STUDY OF THE EFFEC- 
TIVENESS OF ALUMINUM CHLORIDE FOR 
CLARIFYING WASTEWATER, 

Villanova Univ., PA. Dept. of Chemical Engineer- 


ing. 

1M. Courtney, and D. D. Joye. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
nes Co., Lancaster, PA. 1984. p 343-350, 3 tab, 
5 ref. 


Descriptors: *Aluminum chloride, *Clarification, 
*Cost analysis, *Food-processing wastes, *Floccu- 
lation, Aluminum, Ferric chloride, Alum, Industri- 
al wastewater, Chemical precipitation, Wastewater 
treatment, Turbidity, Chemical coagulation, Cost 
analysis, Industrial wastes. 


The effectiveness of aluminum chloride for clarify- 
ing wastewater was determined relative to two 
widely used inorganic coagulating/flocculating 
agents, alum and ferric chloride. Actual 
wastewater samples, prior to treatment, were ob- 
tained from a municipal treatment plant and sever- 
al industrial food processing plants. The perform- 
ance of the flocculating agents was evaluated on 
the basis of turbidity reduction and sludge volume 
in standard jar tests and settling cones. The results 
of this study showed aluminum chloride to be in 
most cases as effective as alum or ferric chloride at 
optimum dosage. When economics are considered, 
uminum chloride may be an attractive replace- 
ment for currently used inorganic flocculating 
agents in the treatment of industrial wastewater. 
(Author) 
W86-02109 


SOLVENT INTERACTIONS WITH COMPLEX, 
CONCENTRATED INDUSTRIAL 
WASTEWATERS, 

Rutgers - The State Univ., Piscataway, NJ. Dept. 
of Chemical and Biochemical Engineering. 

W. M. Ollinger, and R. C. Ahlert. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing ~“ Lancaster, PA. 1984. p 384-394, 5 fig, 2 
tab, 4 ref. 


Descriptors: *Leachates, *Phenols, *Chemical re- 
actions, *Industrial wastewater, *Organic solvents, 
Industrial wastes, Landfills, Wastewater treatment, 
Solubility, Solvents, Separation techniques, 
Anions. 


The presence of components of a landfill leachate 
solute matrix alters the distribution of phenol and 
o-chlorophenol between organic and wastewater 
phases. The alteration is more pronounced with 
phenol than with o-chlorophenol due to solute-salt 
interactions in the aqueous phase which is favored 
by phenol. The components in the leachate solute 
matrix that contribute to the salting out of phenol, 
to the greatest extent, appear to be the large inor- 
ganic anions (carbonate and sulfate ions). High 
concentrations of these anions in the leachate stem 
from the pretreatment process. High levels of 
acetic, propionic, and butyric acids also contribute 
to the observed change in the phenol distribution. 
Solubility studies are needed to determine in which 

hase salt effects are more pronounced. (Geiger- 


W86-02111 


INVESTIGATION INTO THE WATER QUAL- 
ITY BENEFITS OF CHLORINATING PAPER- 
MILL EFFLUENTS, 

Pennsylvania Dept. of Environmental Resources, 


Harrisburg. 

R. H. Shertzer, and R. F. Frey. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing bo Lancaster, PA. 1984. p 395-410, 4 fig, 6 
tab, 15 ref. 


Descriptors: *Chlorination, *Coliforms, 
*Wastewater treatment, *Pulp wastes, *Water 
quality, Chlorine, Biological properties, Water pol- 
lution effects, Macroinvertebrates, Industrial 
wastes, Aquatic bacteria, Industrial wastewater, 
= properties, Escherichia coli, Klebsiella, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


The effectiveness of chlorine addition in the con- 
trol of coliform bacteria in two treated papermill 
wastewater discharges, and in the east branch of 
Brandywine Creek, Pennsylvania, was examined 
along with chemical and biological changes in the 
creek due to chlorination. Eleven sampling stations 
were established to assess water chemistry, bacteri- 
ology, and aquatic biology from July to October 
1982. Results showed that significant reductions in 
bacteria density during chlorination occurred only 
at Station 3. The densities of both Klebsiella and E. 
coli in the effluents of both rs wore were re- 
duced after the application of chlorine. No signifi- 
cant improvement in water quality is documented 
as a result of chlorination of the papermill ef- 
fluents. Neither metals discharged from the mills, 
nor total residual chlorine exerted a toxic influence 
on aquatic macroinvertebrates. Under such condi- 
tions, the instream biological community is already 
somewhat limited by other discharge components 
making any impact attributable to chlorine difficult 
to detect. (Geiger-PTT) 

W86-02112 


CASE HISTORY - OPTIMIZATION OF DIS- 
SOLVED AIR FLOTATION SLUDGE THICK- 
ENER REDUCES SLUDGE TREATMENT 
COSTS BY ELIMINATING ADDITIONAL 
DEWATERING PROCESS, 

J. Wozniak, and T. L. Collett. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co., Lancaster, PA. 1984. p 411-417, 3 fig. 


Descriptors: *Biological wastewater treatment, 
*Sludge drying, *Cost analysis, *Polymers, *Oil 
refineries, Operating costs, Maintenance costs, 
Wastewater treatment, Industrial wastes, Dewater- 
ing, Sludge thickening. 


In 1983, a program was initiated to reduce the 
costs of biological sludge treatment at a Northeast 
crude oil refinery and chemical plant known as the 
Conservation Area. The biological sludge was 
thickened by an optimized Dissolved Air Flotation 
unit (DAF). A Gravity Belt Filter Presses 
(GBFP’s) dewatering step was eliminated, reduc- 
ing overall treatment costs by $900 thousand per 
year. The DAF thickening performance was in- 
creased about 50%. Mechanical and polymer 
changes allowed for easier process start-up and a 
25% capacity increase. After optimization, the 
final deta concentration was consistently 10-12% 
total solids. The optimized in-line dilution of poly- 
mer significantly reduced costly equipment, main- 
tenance and operator time. About one-third of the 
total cost savings realized gg the polymers 
no longer used in the GBFP’s. The maintenance 
cost savings was about one-third of the total sav- 
ings and remaining savings were attributed to 
the energy costs required by the GBFP’s, the 
polymer dilution system and the building where 
everything was located. (Geiger-PTT) 

W86-02113 


BELT FILTER PRESS SELECTION FOR 
CHEMICAL PROCESS WASTE BIOSLUDGES, 
— de Nemours (E.I.) and Co., Wilmington, 


K.N. Wood, and E. L. Mongan. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishin, ng S. Lancaster, PA. 1984. p 418-432, 7 fig, 3 
tab, 20 ref. 


a *Sludge drying, *Sludge, *Floccula- 
tion, *Sludge conditioning, *Sludge filters, Dewa- 
tering, Wastewater treatment, Sludge solids, 
Drying. 


The design features and unique co: employed 
by the various belt filter Fan (B used for 
sludge dewatering at the t facilities are de- 
scribed. The belt press consists of a three-stage 
rocess: sludge flocculation, gravity drainage of 
tee water, and belt pressing of dewatered sludge. 
Some presses offer an extra high pressure zone 
which is advantageous with fibrous or inorganic 
sludges. The Flocpress accomplishes flocculation 
in a rotary drum. An earlier version of the Unimat 
has V-shaped pockets for gravity drainage. The R. 
B. Carter Company BFP uses a rotating drum for 
flocculation and a screen-lined drum for thicken- 


ing. The Klampress flocculates sludge by passing it 
through a vortex mixer. —— methods of BFP’s 
should involve selection of effective polyelectro- 
lytes for sludge conditioning, determining mixing 
time and energy requirements for flocculation, re- 
cording rate and quantity of filtrate release by 
gravity drainage and by compression dewatering, 
and calculating filter cake dryness. It is suggested 
that more than one press manufacturer’s equipment 
be evaluated on-site, and ample startup time be 
allowed for finetuning of the polymer addition 
system, belt tracking and other potentially temper- 
mental aspects of the belt filter press installation. 
(Geiger-PTT) 

W86-02114 


MODELING OF REACTIONS BETWEEN 
AQUEOUS CHLORINE AND NITROGENOUS 
COMPOUNDS, 

Massachusetts Dept. of Environmental Quality En- 
gineering, Westborough. Div. of Water Pollution 
Control. 

R. A. Isaac, and J. C. Morris. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 63-75, 5 fig, 5 tab, 9 ref. 
DAMD 17-77-C-7051. 


Descriptors: *Wastewater treatment, *Chlorina- 
tion, Fate of pollutants, Model studies, Chlora- 
mines, Nitrogen compounds, Amino acids, Organic 
compounds, Decomposition, Chemical reactions. 


A computer model is used to predict the relative 
amounts of selected chloramines in wastewaters. 
Common organic nitrogen compounds in 
wastewater are methylamine, di- and trimethyla- 
mine, and the amino acids. The ratio of organic N 
to total N in wastewaters is 0.45-1.00, median 0.92. 
Results show that the nature of the organic nitro- 
gen is an important factor in the chloramine/or- 
ganic-NC1 distribution. In the case of glycylgly- 
cine it is likely that the amine-N and not the amide- 
N is being chlorinated. Decomposition of chlora- 
mines was studied by pouring a solution of HOC1 
into a rapidly stirred solution of the nitrogenous 
compound and monitoring disap ce by titri- 
mentry or spectrometry. Half-lives (in min) of 
chloramines (with varying pH and temperatures) 
of the following compounds were as follows: ala- 
nine, 76-96; glycine, 1300-9000; histidine, 34-79; 
leucine, 66-79; phenylalanine, 52; serine, 33-72; 
tryptophan, too fast to measure; creatinine, 3300; 
glycine-N-acetyl ester, 19,000; glycine ethyl ester, 
53-945; glycylglycine, 930-14,000; sarcosine, 192- 
257; and sarcosine anhydride, 2,900-12,900. Calcu- 
lations show that low concentrations of dichlora- 
mine enhance disinfection but organic chloramines 
have no practical value in disinfection. (Cassar- 


PTT) 
W86-02137 


NATURAL DECHLORINATION KINETICS OF 
SECONDARY MUNICIPAL EFFLUENTS, 

Beak Consultants Ltd., Mississauga (Ontario). 

M. P. Shaw, and W. J. Snodgrass. 

IN: Water Chlorination: vironmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983, p 113-123, 3 fig, 2 tab, 20 ref. 


Descriptors: *Wastewater treatment, *Fate of pol- 
lutants, *Chlorination, *Kinetics, Ponds, Design 
criteria, Wastewater ponds, Ultraviolet radiation, 
Organic matter. 


The chemical kinetics of dechlorination in a natu- 
ral wastewater dechlorination pond were investi- 
gated, considering temperature, ultraviolet radi- 
ation, and organic concentration. The kinetic con- 
stants delta = 0.00056 per min and gamma = 3270 
degrees K should be used in the modified Arrehen- 
ius equation to predict the first-order rate constants 
describing natural dechlorination kinetics. Chlorine 
concentration should be computed in molar values. 
Dechlorination pond design should be based on the 
slowest expected kinetics, which occur in winter 
with ice cover. Atmospheric levels of ultraviolet 
radiation roughly double the first-order rate con- 
stant. (Cassar-PTT) 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


W86-02142 


CHLORINE DEMAND: STUDIES CONCERN- 
ING ITS CHEMICAL BASIS 
Maryland Univ., College Park. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5F. 
ws 147 


FORMATION OF ORGANOHALOGEN COM- 
POUNDS IN CHLORINATED SECONDARY 
WASTEWATER EFFLUENT, 
Florida International Univ., 
Water Quality Research Cente: 

J ey bibliographic aa see Field 5B. 


Miami. Drinking 


NONVOLATILE ORGANICS IN DISINFECTED 
WASTEWATER EFFLUENTS: CHEMICAL 
CHARACTERIZATION, 

Oak Ridge National Lab., TN. 

For Jon bibliographic entry see Field 5B. 

ws 


FORMATION OF VOLATILE HALOORGANIC 
COMPOUNDS IN THE CHLORINATION OF 
MUNICIPAL LANDFILL LEACHATES, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

= Tr bibliographic entry see Field 5B. 


WATER SUPPLY AND SANITATION IN DE- 
VELOPING COUNTRIES, 
Le -9 pea bibliographic entry see Field 5F. 

8 


REGIONALIZATION OF WATER SUPPLY 
AND SANITATION SERVICES, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

aa it bibliographic entry see Field 5F. 


———— THE DEVELOPING COUNTRY 


LEMMA, 4 
Cole and Co. Ltd., Ottawa (Ontario). 
M. G. McGarry. 
IN: Water Supply and Sanitation in Developing 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 125-141, 1 fig, 3 ref. 


Descriptors: *Sewer systems, *Wastewater treat- 
ment, *Cost-benefit analysis, *Developing coun- 
tries, *Sanitation, Sewers, Maintenance costs, Cost 
analysis, Public health, Project planning, 
Wastewater disposal, Waste management, Eco- 
nomic aspects. 


In the mid-nineteenth century many American and 
European cities had to construct sewers to handle 
problems of wastewater disposal. Whereas sewer- 
age and treatment plants are being designed today 
to overcome environmental pollution problems of 
the industrialized states, the problems facing the 
large low-income populations of developing coun- 
tries are human health-related. Usually consultants 
to planning projects in developing countries come 
from already developed nations, and these consult- 
ants have little experience with alternatives to sew- 
erage. A cost-benefit analysis of projects to 
vide sewerage to Taipei, Taiwan E given to iftus- 
trate the difficulties involved in making such an 
assessment. Three costs of sewerage that are often 
overlooked are the cost of flush water, loss of the 
reuse potential of excreta, and increased costs for 
treatment of receiving waters for sewage. The 
necessary health education programs needed to 
improve hygiene in the home rarely accompany 
the introduction of sewerage. Community support 
in the education of people in sanitary practices is 
essential. Although technical alternatives to sewer- 
age are now available, it will take many more years 
before effective delivery mechanisms are in place 
and operating. Plans for sewering a city center do 
not usually address the health problems of periph- 
eral squatter settlements. (Geiger-PTT) 


W86-02332 


WET METHOD FOR EXCRETA DISPOSAL, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

R. L. Droste. 

IN: Water Supply and ee in — ‘4 


Countries, Ann Arbor Science, Ann Arbor, M 
1982. p 157-176, 6 fig, 1 tab, 34 ref. 


Descriptors: *Septic tanks, *Wastewater disposal, 
*Seepage pits, *Developing countries, *Sludge dis- 

Waste dis; : wer systems, Septic 
sludge, Septic wastewater, Seepage, Evapotran- 
spiration, hing, Economic aspects, Public 
health, Sanitation, Social aspects. 


Financial and economic costs of wet methods for 
excreta disposal are less than those of a full sewer- 
age system. The aqua-privy (AP) can handle feces 
and urine, with an input of water. The AP consists 
of a drop pipe from the toilet and a nonbaffled 
container discharging to a soakaway. The tank is 
mainly sized on the basis of the long-term buildup 
of solids. Since the failure to maintain the water 
seal is often the reason for AP failure, the addition 
of sullage is recommended as a design standard. 
Sludge levels in the AP should be checked annual- 
ly. The septic tank system also relies on the on-site 

disposal of wastes. Estimation of the quantity of 
wastewater flow is the critical factor in the ns 
of septic tanks. The most common means of efflu- 
ent disposal is in seepage or leaching fields. The 
most important characteristic of the disposal field 
is its hydraulic conductivity. Septic tanks, AP and 
their leaching fields must be located away from 
wells, streams, and buildings. If impermeable rock 
or soils of low permeability exist, the evapotran- 
spiration bed appears to be a feasible alternative. 
Communal toilets are often unacceptable due to 
inconvenience and lack of proper cleaning. Health 
problems may arise if sludge cleaning is not per- 
formed, water seals are not maintained, or seepage 
fields become clogged. The success of any system 
relies its acceptance by its users. (Geiger-PTT) 
W86-02333 


LOW-COST ALTERNATIVES TO SEWERAGE, 
Cole and Co. Ltd., Ottawa (Ontario). 

M. G. McGarry. 

IN: Water Supply and Sanitation in Developin; 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 143-156, 7 fig, 13 ref. 


Descriptors: *Latrines, *Septic tanks, *Wastewater 
disposal, *Developing countries, *Sludge disposal, 
Waste disposal, Solid waste disposal, Economic 
aspects, Public health, Sanitation, Social aspects, 
Design criteria. 


The main cause of failure of latrinization programs 
in the past are social and educational failure. The 
conventional pit latrine has been advocated by aid 
Ee. and colonial governments as part of 

care projects. In dense squatter settlements, 
redigging of the pits after several years may cause 
problems in areas where there is already limited 
space. The vented improved pit latrine has its pit 
offset and a vent pipe rising from the pit’s concrete 
cover slab. Pit desludging is done by the munici- 
pality. The revised earth closet has alternating pits 
to increase the capacity for storage and lengthen 
the time between desludging. Once filled, the first 
pit is closed and its contents left to digest while the 
superstructure is placed above the second pit. The 
Reed’s odorless earth closet has the pit offset from 
the superstructure by using a straight or curved 
chute. This latrine is not recommended because the 
chute often becomes clogged. The Mozambiquan 
latrine is made of cement and is designed as a 
circular slab located over a circular pit. This type 
of latrine is well suited to areas where raw materi- 
als are scarce and the subsoil is unstable. The 
principal elements of the pour-flush latrine are the 
bowl, trap, and pipe. The bowl is designed to be 
flushed with 1-2 liters of water poured by hand. 
The pour-flush latrine provides a water seal be- 
tween the household and the excreta storage pit. 
The vacuum truck and vault system collects excre- 
ta and stores it beneath the toilet for regular collec- 
tion by the municipality. (Geiger-PTT) 
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W86-02334 


EXCRETA REUSE OPTIONS: COMPOSTING 
AND BIOGAS, 
bg Univ. (Ontario). Dept. of Civil Engineer- 


R L. Droste. : 
IN: Water Supply and Sanitation in Devons 
Countries, Ann Arbor Science, Ann Arbor, 
1982. p 177-200, 5 fig, 5 tab, 39 ref. 


Descriptors: *Recycling, *Waste disposal, *Com- 
posting, os agel “Sludge digestion, Anaerobic di- 
gestion, Sludge dis; , Economic aspects, Aero- 
bic digestion, Social aspects, Methane, Waste man- 
agement, Digestion, Fertilizers, Sludge utilization. 


Reuse options for excreta disposal help solve prob- 
lems of waste disposal while turning a waste into a 
resource. Compost latrines have not met with 
widespread success, due to improper user attitudes. 
Compost units can be designed for continuous or 
batch operation. The aerobic processes are 
continuous and centered around the Sw 
design known as the Clivus Multrum. Outside of 
the Swedish experience with multrums, the batch 
type anaerobic composters have achieved the most 
significant success, ly in developin, = 
tries. Certain sociocultural factors have to 

sidered for composting to be successful. User he of 
cation and care are needed. The users must be 
willing to handle the composted humus, and there 
must be a market or local use for the product. 
Lime or ash addition is preferable in double-vault 
latrines because of their | papag re nan capabili- 
ties. Definitive health studies on pathogen survival 
in composted wastes are lacking. Most data point 
to the survival of viruses and helminths, especially 
Ascaris. A minimum one-year retention time is 
recommended for essentially complete kill. Anaer- 
obic digestion under suitable conditions for bio 
production does not render an effluent slurry s 
ciently low in pathogen content for use as fertiliz- 
er. A brief review of the theory and principles of 
anaerobic sludge digestion confirms the limits of 
the process. Use of biogas energy is considered 
along with operation and design of digesters. 
(Geiger-PTT) 

W86-02335 


OXIDATION PONDS AND FISH CULTURE, 
Cole and Co. Ltd., Ottawa (Ontario). 

M. G. McGarry 

IN: Water ouaiy and Sanitation in Developin 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 201-218, 4 fig, 19 ref. 


Descriptors: *Fish farming, *Aquaculture, 
tion ponds, *Public health, *Waste di , Sludge 
utilization, Anaerobic digestion, A: ic digestion, 
Wastewater treatment, Carp, Oxidation process, 
Wastewater disposal, Viruses, Pathogenic bacteria, 
Parasites, Pathogens, Coliforms, Developing coun- 
tries. 


*Oxida- 


The oxidation poe has become widely recognized 
as the most efficient, least costly method of pri- 
mary and seco treatment of wastewaters. 
Conventional oxidation ponds are classified into 
three types: anaerobic, facultative and maturation. 
The advantages of using anaerobic, facultative and 
maturation ponds in tropical developing countries 
are numerous. Untreated wastewater can be fed 
directly into facultative a where wastes are 
treated both anaerobically and aerobically. Matu- 
ration ponds are placed a series of facultative 
ponds and usually recieve effluents below 75 milli- 
iter BOD. Land requirement for totally 
acultative and maturation pond systems can be 
considerably reduced by placing anaerobic ponds 
in front of the first facultative pond. To maximize 
algae production for use as animal feed, oxidation 
ponds can be operated at detention of 3-4 
days and depths of 20-40 cm as high-rate algae 
ponds. In East Asia, the practice of fish on 
nightsoil (domestic excreta ) is common. intro- 
duction of fish to sewage-fed oxidation Te- 
pees! increases the quality of the effluent. 
ell designed and operated oxidatior matura- 
tion ponds can achieve significant viral removals. 
Fish resist penetration of viruses into their muscle 








tissue while shellfish do not. Pathogenic bacteria 

may penetrate the meat of fish and cause health 

problems in improperly cooked fish. Series oxida- 

tion yom are capable of efficient removal of 
Pn ocr parasites. (Geiger-PTT) 

W86-02336 


COST-EFFECTIVE WATER SUPPLY AND 
porn lady PROJECTS FOR DEVELOPING 


International Bank for Reconstruction and Devel- 


opment, Washington, DC. Dept. of Transportation 
and Water. 


For primary bibliographic entry see Field 6C. 
W8602337 


SANITATION ASPECTS OF WATER SUPPLY 
AND EXCRETA DISPOSAL, 

Ministry of Health, Lilongwe (Malawi). 

For primary bibliographic entry see Field 5E. 
w8602340 


OPERATION AND 
WATER SUPPLY 


MAINTENANCE OF 
AND SANITATION SYS- 


TEMS, r 
Walker and Partners Ltd., Ottawa (Ontari). 

B. Grover. 

IN: Water ouve se and Sanitation in rey 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 327-341, 8 fig, 1 ref. 


Descriptors: *Maintenance, *Project planning, 
*Wastewater treatment, *Water supply pen 
ment, *Sanitation, Evaluation, t pi 
ning, Future planning, Maintenance costs, Devel- 
oping countries, Manpower, Economic aspects, 
Water supply, Education. 


In order to operate properly, water supply and 
sanitation systems must receive the proper mainte- 
nance. Planned maintenance attempts to anticipate 
and avoid interruptions of service. Breakdown 
poerssaeamr chy eg bus werreeq ann wap dap 
restore service in malfunctioning systems as quick- 
ly as possible. In a survey conducted by the Gener- 
al Accounting Office which showed failure of the 
majority of wastewater treatment plants to meet 
their discharge standards, the lack of proper main- 
tenance was cited as the second most frequent 
cause of failure. In countries, systems 
are frequently broken down. resources are 
wale augghy squmun th agumhen, Tae Uues he 
ee The United Na- 
und conducted an educational 

Rae ee 
ee water supplies that involve treatment and 
are also very vulnerable to failure in rural 
ccenlic Gane let op- 
pe gic ee for main- 

tenance mst have relable transport fleet. When 
planning, financing, construction A pre 
a system are all undertaken locally, local personnel 
can handle any maintenance lems. ign cri- 
teria should consider local customs and the use of 
locally available materials. For the effective oper- 
ation and maintenance of water and sanitation sys- 
tems, motivation, good management, money and 
manpower must be present. In planning new water 
supply and sanitation projects, the planner should 
first evaluate what is wrong with the present 


wer 


5E. Ultimate Disposal Of Wastes 


erating prope 


PHYSICAL PROPERTIES AND LEACH TEST- 
ING OF SOLIDIFIED/STABILIZED INDUS- 


TRIAL WA‘ = ma . 
Army ‘aterways Experiment Station, 
Vicksburg, MS. Environmental 

Available from the National Technical Information 
Service, S id, VA ag nae 
Price codes: A07 in copy, in microfic! 
EPA-600/2-82-099, Broome Leer 21 fig, 
33 tab, 15 ref, 3 append. EPA-IAG. 


Descriptors: *Sludge treatment, *Waste in See » 
*Industrial wastes, *Leaching, Landfills, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


Heavy metals, Waste treatment, Toxic wastes, 
*Waste stabilization, *Water pollution control. 


Physical property and leaching tests were conduct- 
ed to assess the engineering characteristics and 
— potential of five industrial wastes (sludges 
electroplating, Ni-Cd battery manufacture, 
pigment —-) chlorine production brine, 
and glass etc . F lidification/stabilization 
processes were used to produce different types of 
treated-waste products: (1) one resembling low- 
strength concrete, (2) a rubber-like solid, (3) a solid 
aye 9 block, and (4) a soil-like material 
lo correlation between the physical properties of 
S treated products and their ability to contain the 
— constituents in leach testing was found. The 
product had the highest permeability and 
ond strength and durability, but it gave the best 
overall containment of all the treated-waste prod- 
ucts except the polyethylene-jacketed waste. Al- 
though the rubber-like solid was strong and dura- 
ble, it produced the leachate with the highest con- 
centration of pollutants. Leach tests were conduct- 
ed with carbon dioxide-saturated water at a flow 
rate of 0.00005 cm/sec for 1-2 years. In all cases 
leachates were higher in heavy metals and anions 
than drinking water standards. No treatment proc- 
ess other than plastic encapsulation uniformly re- 
duced the concentration o! Mg ee pollutants 
for all sludge types; however, the overall pollution 
tential was lowered. In some cases, additional 
leachable materials were added in the treatment 
process. Some treatment processes increased the 
solubility of certain constituents so that they were 
lost at iy rates than in untreated sludge. 
(Cassar- 


W86-02001 


HAZARDOUS AND TOXIC WASTES: TECH- 
NOLOGY, MANAGEMENT AND HEALTH EF- 


For primary bibliographic entry see Field 5B. 
W8602041 


OPERATING EXPERIENCE IN HAZARDOUS 
WASTES DISPOSAL BY POZZOLANIC CE- 
MENTATION, 

Envirosafe Services, Inc., Horsham, PA. 

= L. Smith, and T. Longosky. 

: Hazardous and Toxic Wastes: Technology, 
anmeee and Health Effects, The Pennsylva- 
nia Academy of Science, Easton, PA. 1984. p 64- 
76, 3 fig, 7 tab, 10 ref. 
Descriptors: *Waste di |, *Cement, Pozzolanic 
virosafe —s Organ- 


cementation, 
ic compounds, Slud ting indus 
Steel ind antes Mote Rnithine inau industry, Oil Oil, Fy 
sik Shaseedalion. 


portland cement hydration and hardening, produc- 
ing a material of high compressive strength with 
permeabili' abe pemenh woke ome 
ee ee weste, with 
the consistency 


rolling mill production (a sludge (quartz, oil and 
lee (Cassar- 


GEOLOGICAL FACTORS IN DISPOSAL SITE 
SELECTI 


N. 
Pennsylvania State Univ., University Park. Dept. 
f Geosciences. 


re) 

R. F. Schmalz. 

IN: Hazardous and Toxic Wastes: Technology, 
Management and Health Effects, The Pennsylva- 


nia Academy of Science, Easton, PA. 1984. p 124- 
136, 52 ref. 


Descriptors: *Waste disposal, *Water quality con- 
trol, *Landfills, *Geology, Geohydrology, Soil 
properties, Groundwater movement. 


Reinforced concrete —_— and other man-made 
containers for burial of hazardous waste have 
failed within 20 or 30 years in many instances. 
Therefore, proper selection of a suitable pened 8. 8 
site is very important for long-term 
Essential criteria for a successful shallow land 
burial site are as follows: (1) sufficient depth of soil 
or regolith to accomodate the burial cells, (2) a 
water table of sufficient depth to guarantee that the 
cells are above the zone of saturation at all times, 
(3) a surface water regimen which allows drainage 
away from the cells, (4) soil or — which is 
homogeneous and impermeable so that groundwat- 
er flows aways from the site, and (5) a stable 
geological environment. Guidelines are given for 
choosing or — a site for hazardous waste 
disposal. A four-level process is used to quickly 
eliminate unsuitable sites from consideration. The 
first level excludes sites on a regional basis (volcan- 
ic activity, flood plains, population centers, perme- 
able bedrock, etc.). The second level considers 
site-specific problems (eliminating places subject to 
per enn storms, landslides, local areas of frac- 
rock, steep io age mines, usable aquifers). 
Interactive site-specific criteria consider interrela- 
tionships between two or more factors, such as soil 
transmissivity and depth to water table. Factors 
which enhance the suitability of a site for waste 
disposal include transportation facilities, backfill 
sources, and absorbant or neutralizing soil. (Cassar- 


PTT) 
W386-02043 


TIME PERSPECTIVE IN THE SUBSURFACE 
MANAGEMENT OF WASTE, 

Pennsylvania State Univ., University Park. 

For primary bibliographic entry see Field 5B. 
W86-02044 


SITING HAZARDOUS WASTE MANAGE- 
MENT FACILITIES: THEORY VERSUS REALI- 


Boston Univ., MA. Dept. of Urban Affairs and 
Planning. 

For primary bibliographic entry see Field 5G. 
W86-02045 


COAL TAR WASTES: THEIR ENVIRONMEN- 
TAL FATE AND 

Pennsylvania Power and Light Co., Allentown. 
For primary bibliographic entry see Field 5B. 
W86-02046 


TOXIC AND HAZARDOUS WASTES, 
For primary bibliographic entry see Field 5D. 
W86-02094 


UTILIZATION OF AN INDUSTRIAL WASTE 
OIL AS AN ALTERNATIVE FUEL FOR A MU- 
NICIPAL SLUDGE INCINERATOR, 

Tennessee Univ., Knoxville. 

For primary bibliographic entry see Field 5D. 
W86-02099 


BIOLOGICAL TREATMENT OF INDUSTRIAL 
WASTEWATERS IN THE USSR, 

American Standards Testing Bureau, Inc., New 
York. 

For primary bibliographic entry see Field 5D. 
W86-02100 


FACILITY UPGRADES DUE TO HAZARDOUS 
MATERIALS REGULATIONS, 

GTE Government Systems Corp., Mountain 
View, CA. Sylvania Systems Group-Western Div. 
For primary bibliographic entry see Field 5D. 
W86-02101 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


FIXATION OF SEWAGE SLUDGE AND FLY 
ASH; AN ALTERNATIVE METHOD FOR 
OCEAN DISPOSAL, 

State Univ. of New York at Stony Brook. 

C-S. Shieh, and F. J. Roethel. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
ishing Co., Lancaster, PA. 1984. p 433-443, 5 fig, 3 
tab, 15 ref. 


Cisseagsoes: *Solid waste disposal, *Ocean dump- 

i *Sludge disposal, *Fly ash, *Mine wastes, 
aste disposal, Sludge drying, Sludge condition- 

ing, Dewatering, Sludge thickening, Reefs, Chemi- 
properties. 


The Coal Waste Artificial Reef Program (C- 
WARP) has proven the environmental tabil- 
ity of waste stabilization and ocean dumping of 
dewatered sludge mixed with fly ash while form- 
ing an artificial reef for fishing. Test samples of 
solid cylinders (11.9 cm by 10.2 cm) or a fly ash- 
sewage sludge (FA-SS) mixture were tested for 
permeability, compressive strength, electron mi- 
croscopic appearance, and chemical properties 
(elemental analysis). Results showed that the com- 
pressive strength of the FA-SS block was a func- 
tion of curing time, temperature, moisture, and 
additive contents. Scanning electron micrographs 
of sewage sludge indicate that the sludge is com- 
irregular flaky material. Permeabilities 
ranged from 0.00001 to 0.000001 cm/sec over the 
periods of the experiment. Concentrations of Al, 
Cu, Zn and Pb in the exterior portions of the FA- 
SS blocks increased with time after exposure to 
seawater while a steady decrease of Cd was also 
observed. These findings show that blocks main- 
tain their structural integrity and may provide an 
acceptable option for ocean dumping of solid 
wastes. (Geiger-PTT) 
W86-02115 


DEALING WITH LANDFILLED HAZARDOUS 
SLUDGE, 
Maryland 
Baltimore. 

G. Z. Francis. 
IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co., Lancaster, PA. 1984. p 444-455, 4 fig, 3 
tab. 


ALTERNA’ 
t. of Health and Mental Hygiene, 
of Environmental Programs. 


Descriptors: *Groundwater pollution, *Landfills, 
*Leachates, *Sludge disposal, *Water pollution 
prevention, Leaching, Waste disposal, Solid waste 
disposal, Water bg ee Industrial wastes, Calcium 

mate, Nickel, Boreholes, Acid rain, Cost anal- 


ysis. 


A study was conducted to test leachate and 
groundwater quality of a major industrial facility 
in Maryland. The landfilled sludge consists of a 
mixture of three types of wastes: electroplating 
sludges, paint residues, and industrial painting 
wastewater treatment sludges. Twelve boreholes 
were drilled in the vicinity of the disposal site and 
agp? wa monitoring wells were installed in 
ive of these boreholes. Groundwater was moni- 
tored continuously for three months. No evidence 
of groundwater quality deterioration was observed 
over a 4-yr period, although natural precipitation 
was suspected as a source of leachate for Ni. It was 
recommended that the site be closed and a 1-inch 
layer of calcium carbonate be applied to its surface 
to neutralize acid —— in the facility’s area 
for more than years. Total closure cost is 
estimated at $100,000 to $120,000 while digging 
out the waste and disposing of it by some other 
means would cost an estimated $900,000 to 
$1,000,000. (Geiger-PTT) 
W86-02116 


ENVIRONMENTAL AND ENGINEERING AS- 
PECTS RELATED TO THE RESTORATION OF 
A FERROUS SULFATE (COPPERAS) WASTE 
DISPOSAL SITE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 


burg. 

w. R Knocke, J. T. Novak, G. L. Goodman, M. 
Morris, and J. Moslehi. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
— - Lancaster, PA. 1984. p 487-496, 2 fig, 3 
tab, 2 ref. 


Descriptors: *Solid waste disposal, *Landfills, 
*Leachates, *Ferrous sulfate, *Groundwater pollu- 
tion, Waste disposal, Acidic water, Land dis 6 
Sulfates, Linings, Leaching, Water pollution 
sources, Environmental effects, Water pollution 
effects, Cleanup, Clays. 


An assessment of environmental damage associated 
with the burial of waste ferrous sulfate or copperas 
at an abandoned Ti processing facility in Nelson 
County, Virginia and related engineering improve- 
ments associated with the sites cleanup was made 
in the summer of 1983. Results showed extreme 
cracking of the top clay liner which allowed rain- 
fall to percolate directly into the buried copperas. 
The extremely acidic surface ge erradicated 
all vegetation with which it came in contact. Eval- 
uations of soluble Al concentrations in roundwater 
showed a significant change in the mineralogical 
structure of contaminated soils which was hypoth- 
esized to be directly related to the release of Al 
during acidic decomposition of the soil matrix. An 
increase in permeability as a function of exposure 
time to copperas leachate could also occur. River 
water samples collected along the Piney River 
both upstream and downstream of all identified 
surface runoff locations at the plant site, showed 
significant decreases in pH due to groundwater 
contamination. Laboratory tests show increased 
permeabilities of clay lining materials due to cop- 
ras. Remedial action included regrading the sur- 
face, depositing a 2-ft clay cover and planting 
vegetative cover to aid in rainfall drainage and 
eS (Geiger-PTT) 
W86-0211 


CONSTRUCTION TECHNIQUES FOR REME- 
DIAL DESIGN AT A CONNECTICUT SUPER- 
FUND SITE: A CASE STUDY, 

Hart (Fred C.) Associates, Inc., New York. 

4 Ter td bibliographic entry see Field 5G. 


PREDICTING LEACHATE GENERATION IN 
LANDFILLS: A NEW METHOD, 

Anderson (James C.) Associates, Camden, NJ. 

J. R. Gee. 

IN: Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co., Lancaster, PA. 1984. p 548-567, 4 fig 8 
tab, 21 ref. C2521INASX. 


Descriptors: *Landfills, *Lysimeters, *Leachates, 
*Percolation, *Mathematical equations, Models, 
Simulation analysis, Leaching, Soil water, Statisti- 
cal analysis, Computer models, Model studies, 
Waste disposal. 


A summary of part of a research effort to develop 
a more direct method of landfill percolation pre- 
diction based on the percolation process itself 
rather than on the processes surrounding it is pre- 
sented. Factors were selected for measurement 
which could be easily measured in the field. They 
scl enslty, dtepa, yoab-manell. Cena 6 saoakaly 
soil density, slope, and runoff. Using a ially 
designed rainfall simulator and lysimeters, labora- 
tory testing of five different landfill cover soils 
were carried out. Rainfall simulator data was ana- 
lyzed using the MINITAB statistical computer 
program. An extensive nuumber of linear equations 
were analyzed to find a good relationship between 
the variables selected. In addition to the equations 
pee the Thornthwaite Water 

LP and HSSWDS computer models were also 
used to predict leachate generation at Cell 1 of the 
Madison solid waste lysimeters from 1972 to 1975. 
Predicted values from both the physical and non- 
physical rainfall simulator models and their labora- 
tory determined coefficients showed better accura- 
cy than existing water balance methods on a 
monthly and yearly basis. (Geiger-PTT) 
W86-02122 


HAZARDOUS WASTE MANAGEMENT FOR 
THE 80°S 


Ann Arbor Science, Ann Arbor, MI. 1982. Edited 
by T. L. Sweeney, H. G. Bhatt, R. M. Sykes, and 
O. J. Sproul. 553 p. 


Descriptors: *Waste dis 


, *Waste ent, 
*Groundwater pollution, 


managem 
*Industrial wastes, 


*Waste identification, *Landfills, On-site investiga- 
tions, Cleanup operations, Legal aspects, Field 
tests, Groundwater, Environment, Pollutants, 
Aerial photography, Water, Leachates, Mathemat- 
ical models. 


A series of papers reflecting current work on criti- 
cal — a waste management (includ- 
ing groundwater and seepage; treatment, storage 
and disposal; site cleanup; and safety and | 
considerations) is presented. A variety of industrial 
contaminants are considered, and many practical 
problems involved in dis i ly land 
disposal) are addressed. Site assessment, containi- 
ment and encapsulation of hazardous waste dispos- 
al sites, hazardous waste site cleanup, and remedial 
action for abandoned waste sites are among the 
topics covered. Groundwater monitoring, contami- 
nation and recovery are discussed. Several case 
histories are presented to illustrate the various 
topics. (Halterman- 
86-02219 


CLASSIFICATION AND MANAGEMENT OF 
PROCESS WASTES FOR THE TENNESSEE 
SYNFUELS ASSOCIATES COAL-TO-GASO- 
LINE FACILITY, 

R. W. Rittmeyer, J. P. Fillo, D. P. Malik, A. J. 
Merritt, and J. P. Brennan. 

IN: Hazardous Waste Management for the 80's, 
Ann Arbor Science, Ann Arbor, MI, 1982. p 45-80, 
4 fig, 7 tab, 9 ref. 


Descriptors: *Industrial wastes, *Waste disposal, 
Waste identification, Solid wastes, Solid waste dis- 
posal, Land disposal, Landfills, Regulations. 

A plant proposed by the Tennessee Synfuels Asso- 
ciates for the production of gasoline from locally 
available bituminous coal is described, and the 
development of an inventory, preliminary classifi- 
cations, and management options for process 
wastes expected from the facility are reported. The 
features of the 1976 Resource Conservation and 
Recovery Act which apply to this plant are re- 
viewed. For each plant operating area, the generat- 
ed wastes, generation rate and schedule, potential 
hazard classification, and proposed management 
techniques for various wastes are ited in tab- 
ular form. A schematic for probable waste manage- 
ment techniques is included. The information rep- 
resents best estimates base on current process 
design. The facility (50,000 barrels 7 day capac- 
ity) will generate approximately 4.6 million tons/ 
year of raw wastes in five categories: coal-derived 
wastes (77%), organic wastes (4%), byproducts 
(4%), spent catalysts (0.06%), and other wastes 
(15%). In-process management will reduce the 
amount of wastes actually leaving process units to 
2.4 million tons/year, 87% of which will be coal- 
derived. Hazardous wastes will be subjected to 
routine analysis and non-hazardous wastes will be 
—< : . least annually. (Halterman-PTT) 


DETERMINATION OF DISPOSAL SITES FOR 


Management for the 80's. 
Ann Arbor Science, Ann Arbor, MI, 1982. p 81-93, 
2 fig, 2 tab, 6 ref. 


Descriptors: *Dredging, *Spoil banks, *Waste dis- 
peut udson River, Land disposal, Environment, 

ield tests, On-site investigations, Polychlorinated 
biphenyls. 


The selection process used in locating a site for 
‘al obtained 


disposal of PCB-contaminated material 
from two Hudson River dredging projects is de- 
scribed. The five steps in the approach are de- 
scribed in detail. The steps are: lopment of 
siting criteria; preparation of overlays topo- 
graphi saupe ts 0 waie; Geiiniiaiion of epetiiin tae 
within the environmentally acceptable ‘windows’; 
conduction of imi field visits; and conduc- 
tion of detailed field investigations. Public partici- 
tion and response was also included in this study. 
e detailed field investigation of the preferred 





site included soil bori a resistivity survey, and 
test pit investigations. This approach resulted in a 
site which meets or exceeds both State and Federal 
standards. (Halterman-PTT) 

W86-02221 


ROLE OF THE ANALYTICAL LABORATORY 
lauee Waciesaden ant ae "AL 

a uburn, ‘ 
V. K. Varma, B. B. Fer, mn, and M. S. > 
IN: Hazardous Waste 


Ann Arbor Science, Ann Arbor, MI, 1982. p 115- 
141, 2 fig, 3 tab, 11 ref. 


Descriptors: *Industrial wastes, *Waste disposal, 
*Waste identification, *Environment, Waste man- 
agement, Groundwater, Laboratories, Regulations, 
Legal aspects. 


Several aspects of the role of the analytical labora- 
tory in hazardous waste management are ad- 
dressed, including examination of selected analyti- 
cal considerations, presentation of selected case 
studies, and guidelines for obtaining laboratory 
services. The ions of the analytical laboratory 
within the Hazardous Waste Management (HWM) 
system of the Resource Conservation and Recov- 
ery Act (RCRA) fall into three categories: waste 
identification; waste and waste constituent moni- 
toring; and treatment, clean-up and other certifica- 
tions. Programs which have developed spe- 
cifically for meeting the compliance objectives of 
the HWM system are descri in detail. These 
programs include waste identification, delisting of 
waste sources and specific wastes, groundwater 
monitoring plane, and waste analysis plans. The 

ical chemistry considerations discussed in- 
clude sample collection and preservation, analyti- 
cal interferences, instrumentation, and quality con- 
= Three case studies illustrate the role of the 


REMEDIAL ACTION ALTERNATIVES FOR 
ABANDONED HAZARDOUS WASTE SITES, 
For primary bibliographic entry see Field 5G. 
W86-02225 


SLURRY TRENCH CUTOFF WALLS FOR 
HAZARDOUS WASTE ISOLATION, 

For primary bibliographic entry see Field 5G. 
W386-02226 


ILITY - A PROBABI- 


LINER 
IESCRIPTION, 
ie-Mellon Univ., Pittsburgh, PA. 
3 ‘Williams. 
IN: Hazardous Waste ement fr the 80’s, Ann 
Arbor Science, Ann Arbor, MI, 1982. p 307-314, 2 


ts, 
studies, Liquid wastes, Solid wastes, Environment. 
The primary criterion used in evaluating the suit- 
ability of hazardous waste landfills for containing 


hazardous waste is permeability, and many regula- 
tory agencies have adopted i i 


of permeability of clay-lined 
cient of roscope 
view of flow through soils. In developing this 


ity density function of the coeffi- 
is derived from a mic 


model, the permeant was assumed to be a neutral 
agent (e.g., water). However, as is usually done in 
rae eo ar design, this model can be modified to 
include the effect of chemicals on the clay. (Halter- 
man- 

W86-0222 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


CONTAINMENT AND ENCAPSULATION OF 
HAZARDOUS WASTE DISPOSAL SITES, 

A. A. Metry. 

IN: Hazardous Waste Management for the 80's, 
Ann Arbor Science, Ann Arbor, MI, 1982. p 315- 
342, 7 fig, 5 tab, 10 ref. 


Descriptors: *Waste di , *Landfills, *Envi- 
ronmental engineering, ioactive wastes, Solid 
wastes, Environmental effects, Computer models, 
Environment, Wastes. 


State-of-the-art techniques for containment and en- 
capsulation of hazardous waste disposal sites are 
discussed. Such techniques have been applied as 
remedial action for inactive hazardous waste dis- 
posal sites containing chemical, toxic and low-level 
radioactive materials. The use of computer simula- 
tion for optimization of design features is dis- 
cussed, and techniques for evaluation of cover, 
liner and barriers are presented and illustrated. The 
case history presented is for a large site containing 
low-level tadioacti ive waste, but can be applied to 
other types of hazardous waste. Components of the 
cover system are considered, with 18 cover types 
being evaluated based on 20 performance criteria. 
In a discussion of the function of the liner system, 
12 materials are evaluated. It is concluded that it is 
preferred to utilize passive rather than active tech- 
niques for encapsulating waste-dis; sites. Mul- 
tilayer cover systems, soil/clay liners, bentonite 
slurry walls and ion-exchange barriers represent 
the basic elements of remedial action that do not 
require postclosure operations. (Halter- 


man- 
W86-02228 


ESTIMATES OF SEEPAGE THROUGH CLAY 
COVERS ON HAZARDOUS WASTE LAND- 


Michigan Univ., Ann Arbor. Dept. of Civil Engi- 


S.J. Wright, and C. P. Miller. 
IN: Hazardous Waste Management for the 80’s, 
Ann Arbor Science, Ann Arbor, MI, 1982. p 343- 
356, 4 fig, 2 tab, 13 ref. 


Descriptors: *Waste disposal, *Landfills, *Linings, 
*Leachate, Model studies, Mathematical models, 
Wastes, Industrial wastes, Environment. 


The importance of estimating the amount of leach- 
ate generated in a hazardous waste landfill is 

5 several methods available for the 
estimate of leachate rates are described, along with 
their shortcomings. An alternative method, based 
on a numerical model and using a more mechanis- 
tic approach, is presented. The example is based on 
a hypothetical landfill, but with meteorlogical in- 
formation from a ific location. Three conclu- 
sions can be reached. First, the leakage rates 
through the clay layer are greater than the saturat- 
ed hydraulic conductivity which is often stated to 
be the case for fully saturated flow. Leakage rates 
of four or five times this value can be computed. 
Second, if the total potential leakage into the clay 
is of the same order of magnitude as the saturated 
hydraulic conductivity or less, the liner will t 
all downward flow. And third, the thickness of the 
va ai Byer he ey hate rg 
significant amount of leakage to begin to enter the 
landfill and has little effect upon the seepage rates. 


(Halterman- 
W86-02229 


MUNICIPAL SOLID WASTE MANAGEMENT 
FACILITY LOCATION MAPPING: SUPPORT 
ACTIVITIES REPORT, 

Texas Natural Resources Information System, 
Austin. 

Report TNRIS-031, January 1983. 22 p, 5 fig, 2 
tab, 2 ref, append. 


Descriptors: *Texas, *Waste disposal, *Computer 
programs, *Waste it, *Solid waste dis- 
posal, *Waste dum; Automation, Municipal 
wastes, Landfills, posting, Permits, Maps, 


The Texas Department of Health (TDH) was des- 
ignated by the ‘Solid Waste Disposal Act,’ Article 


57 


4477-7, Vernon’s Texas Civil Statutes, as the Texas 
agency responsible for providing standards for 
managing the collection, handling, storage, and 
disposal of municipal solid waste. TDH is empow- 
ered by the Act to require and issue permits au- 
a and governing the operation and mainte- 
nance of sites used for the management (including 
disposal) of solid waste. The Department has for 
some time maintained automated records associat- 
ed with each permit application and each permit- 
ted site. Although the geographic coordinates of 
each existing or proposed site were on the file, no 
systematic means was available for displaying the 
site locations by geographic coordinates as com- 
puter-generated maps. By including site location 
data in the TNRIS graphic Information 
System (GIS), TDH can display the data along 
with a variety of other geographic information 
already included in the GIS. Data can be repro- 
duced at any scale in any of eight available geo- 
graphic projections. TNRIS System Central staff 
provided computer software to establish a GIS file 
which included the type, location, and status of 
each proposed or existing municipal solid waste 
ee site. Plots of the data have been used 
by TDH for a variety of purposes including sched- 
uling of public hearings and (in conjunction with 
maps showing physical and geological features and 
population) to identify areas of potential concern 
related to each site. (Author) 

W86-02320 


WET METHOD FOR EXCRETA DISPOSAL, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5D. 
W86-02333 


LOW-COST ALTERNATIVES TO SEWERAGE, 
Cole and Co. Ltd., Ottawa (Ontario). 


For primary bibliographic entry see Field 5D. 
W86-02334 


EXCRETA REUSE OPTIONS: COMPOSTING 
AND BIOGAS, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5D. 
W86-02335 


OXIDATION PONDS AND FISH CULTURE, 
Cole and Co. Ltd., Ottawa (Ontario). 

For primary bibliographic entry see Field 5D. 
W86-02336 


SANITATION ASPECTS OF WATER SUPPLY 
AND EXCRETA DISPOSAL, 

Ministry of Health, Lilongwe (Malawi). 

W. G. Bomba. 

IN: Water Supply and Sanitation in Developing 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 311-325, 5 fig, 2 tab, 9 ref. 


Descriptors: *Sanitation, *Public health, *Waste 
disposal, *Water supply, *Developing countries, 
Water quality, Drinking water, Case studies, Water 
supply development, Water quality control, Water 
quality management, Pathogens, Infection, Human 
diseases, Social aspects. 


The improvement of public health in developing 
countries can only arise through satisfactory sys- 
tems of water supply, sanitation and educa- 
tion. The role of health education in sanitation 
programs is highlighted using two case studies - a 
water study in Lesotho and latrinization program 
in Malawi. The principal human diseases that can 
be transmitted by water and their causative agents 
(bacteria, protozoa, viruses, and helminths) are re- 
viewed. Many water-related diseases have more 
than one route of transmission. The ingestion of 
food or drink contaminated with feces, infection 
from contact with water, transmission from con- 
tact with soil, infection via insect vectors, and 
infection via meat are considered. Education pro- 
grams had to be adopted in Malawi to encourage 
people to use latrines. Water contamination may 
take place when water is drawn from unprotected 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


sources, when drawn from taps into contaminated 
containers, or when sto containers inside the 
home are left uncovered. Coliform bacteria is usu- 
ee Oe ee 
The decision to condemn a certain water supply 
ee ne 
stances and who are ible for safe; 14 
the health of th the community. (Geiger- 
W86-02340 


5F. Water Treatment and 
Quality Alteration 


STUDY OF THE WATER 
TREATMENT OF G 


B 

Idaho National Lab., Idaho Falls. 
P. M. Wikoff, and D. F. Suciu. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as DE-0059i0, 
Price codes: AO3 in copy, A01 in microfiche. 

Report EGG-GTH-5673, November 1981. 27 p, 15 
fig, 3 tab, 7 ref. DE-AC07-761D01570. 


Descriptors: *Water treatment, *Cooling water, 

Corrosion control, thermal 
studies, Zeta potential, Silica, Phosphates, Ferrous 
sulfate, Feige, Adsorption, Magnesium oxide, 
Lime, Brines. 


Zeta potential studies on geothermal cooling water 
were formed on the silica reduction — ond 
the p hate reduction system. In the silica 
duction system, data suggested that adsorption ~ 
curred between the magnesium hydroxide formed 
in solution and the silica. Addition of calcium ion 
caused a bridging type of adsorption between the 
silica-magnesium hydroxide particles. The opti- 
mum magnesium oxide concentration, added as 
magnesium chloride, was 150-200 ppm MgO. Opti- 
mum pH, adjusted with lime, was 10.2. best 
polymer was Betz ee eee 
excess of polymer (8 ppm or greater) more 
silica in solution. In the phosphate reduction 
system the optimum iron —— was 20-30 
ppm added as ferrous sulfate. H, adjust- 
ed with lime, was 9.2 Betz 1195, a \adiaalc puly- 
mer, produced the largest, best-selling flocs at an 
boop concentration of 2-4 ppm. Since the phos- 
te studies were done on domestic water, further 
Sabeandiy-is eudeg 00. deteunt for the sien elite 
or wal, sore normally present in blowdown 


water. (Cassar-' 
W86-01987 


RATIONAL PROCEDURE FOR ESTABLISH- 
ING DISCHARGE CONCENTRATION LIMITS 
IN MUNICIPAL SEWER USE ORDINANCES, 
O’Brien and Gere Engineers, Inc., Syracuse, NY. 
en” bibliographic entry see Field 5D. 


TREATMENT ALTERNATIVES 
GROUNDWATER CONTAMINATION, 
Montgomery (James M.), Inc., Reston, VA. 
A. R. Appleton, and M. Kav 
a ay ey 

PA. 1984. p 351-383, 6 fig, 
10 tab, 33 ref. fe 


Descriptors: *Aeration, *Groundwater pollution, 
*Activated carbon, *Design criteria, *Case studies, 
Water treatment, Adsorption, Organic compounds, 
Water quality control, Odor, Taste, Water § pollu- 
tion sources, Cost analysis. 


Several options are available for the removal or 


FOR 


pa 

pounds are useful in pre- 

their behavior in the environment and re- 

efficiencies in treatment processes. Aeration 
processes, ly packed tower air 

may be effective in treating contaminated ground- 

waters. Similarly, the octanol:water ition coef- 

ficient is useful in pi the effectiveness of 

granular activated carbon ion for removal 


of specific compounds. More accurate cost esti- 
mates for CAC adsorption, as well as aeration, 
require gs design criteria obtained through 
site ilot-scale studies. Two case studies 
from hain California are presented to illustrate 
full-scale eg pone of poe 4 - for 
the removal of organic com m ground- 
waters. The Valley County soo Bonet tor 
air stri system for the removal of trichlor- 
oethane the City of La Habra used a packed 
tower to alleviate taste and odor problems. 
(Geiger-PTT) 

W86-02110 


WATER CHLORINATION: ENVIRONMENTAL 
IMPACT AND HEALTH EFFECTS; VOLUME 
aoe BOOK 1: CHEMISTRY AND WATER TREAT- 


Poonaetings of the Fourth Conference on Water 
Chlorination: Environmental Impact and Health 
Effects, Pacific Grove, California, October 18-23, 
1981. Ann Arbor Science, Ann Arbor, MI. 1983. 2 
M (1491 ta Edited by Robert L. Jolley, Wiliam A. 

oseph A. Cotruvo, Robert B. Cumming, 
= nd Jack S. Mattice. 


Descriptors: Fate of pollutants, *Water treatment, 
*Chlorination, *Pollutant identification, *Water 
analysis, Chloramines, Bromination, Organic com- 

unds, Trihalomethanes, Chlorinated hydrocar- 
(len Chlorine Gomend,. Resdecl. chiodhle, 
Wastewater treatment, Wastewater analysis, Kinet- 
ics, Chemical reactions, Activated carbon, Humic 
acids, Fulvic acids, Oxidation, Organic matter, 
Cooling water, Seawater, Disinfection, Chroma- 
tography, Trace levels. 


This volume concerns the chemistry of water 
treatment, —— the fate and effects of chlo- 
rine. Section I describes the chemistry of nitroge- 
nous and other compounds, including the products 
of halogens with ammonia, amino acids, proteins, 
lynuclear aromatic hydrocarbons, and lipids. 
Section IL, the chemistry of chlorine demand, con- 
siders the products formed when chlorine and bro- 
ee ee ee ee 
ic matter to form trihalomethanes and other 
logenated compounds. Section III discusses the 
fate of chlorine and the formation of = deaies 
organic compounds in cooling water, drinki 
water, wastewater, and aoe ag landfill lea- 
chates. The alternative disinfectants, hydrogen = 
oxide and ozone, are evaluated. Analytical 
ods are presented in Section IV and oY. They 
include methods for analyzing halogenated organic 
mixtures as well as for determing chloramines, 
residual chlorine, and residual oxidants attrace 
levels. Several systems for continuous monitoring 
are described. (Cassar-PTT) 
W86-02135 


REVIEW OF THE CHEMISTRY AND ENVI- 
RONMENTAL FATE OF REACTIVE OXIDANT 
SPECIES IN om a a WATER, 


ri oskeh pvr Volume 4 Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 3-47, 4 fig, 7 tab, 118 ref. 
EPA079-D-X0789. 


Descriptors: *Water treatment, *Literature re- 

views, *Chlorination, *Bromination, *Oxidation, 

reactions, Or; cee, Chlora- 

mines, og mene Tri = Wastewater 

treatment, rm sa ame ypobromous acid, 

Iodine, Chlorine demand, Fate of pollutants, Am- 
monia, sGuegen. compounds. 


This review concerns the chemistry of chlorine in 


} gradation, and reaction products 
sons wey SighUny to winer 80 Sues AURSSEGIeS 


hypobromous acid forms hypobromite ion, 


— is dominant at higher pH. Chlorination of 

taining water produces molecular iodine 
os chloride. Ammonia combines with hypohalous 
acids to form mono- and dihalamines as well as 
nitrogen tribromide and trichloride. Monochlora- 
mine and dibromamine are common constituents of 
chlorinated and brominated wastewaters. Al- 
though monochloramine is a less effective chlorin- 
ating agent than hypochlorous acid, it minimizes 
formation of trihalomethanes during water treat- 
ment. Chlorine or bromine plus amino acids or 
other nitrogen-containing organics yields or; 
chloramines or bromamines. Knowledge of the 
organic halamines and their reaction products in 
natural water is limited. Bromochloramines can 
form in salt water systems. Chlorine demand, the 
difference between chlorine dosage applied to 
water and the measured available chlorine, is a 
result of inorganic oxidation and reactions with 
organic matter. Disproportionation of hypohalous 
acids (e.g., formation of chlorate and chloride) 
takes place at basic pH. Photochemical or catalytic 
influence cause hypohalous acids to decompose, 
yielding oxygen. Free available chlorine also reacts 
with organic matter to form a complex mixture of 
- =, (Cassar-PTT) 


MODELING OF REACTIONS BETWEEN 
AQUEOUS CHLORINE AND NITROGENOUS 
COMPOUNDS, 

Massachusetts Dept. of Environmental ity En- 


Quali 
Sootrol” Westborough. Div. of Water Pollution 


For oe bibliographic entry see Field 5D. 


CRITICAL REVIEW OF KINETIC AND THER- 
MODYNAMIC CONSTANTS FOR THE AQUE- 
OUS CHLORINE-AMMONIA SYSTEM, 
Harvard Univ., Cambridge, MA. Dept. of Applied 
Science. 
J. C. Morris, and R. A. Isaac. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 1: Chemistry 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 49-62, 4 fig. 2 tab, 19 ref. 
DAMD 17-77-C-7051. 
Descriptors: *Water treatment, *Chlorination, 
*Chemical reactions, oe re compounds, 
—— Hydrolysis, Kinetics, Thermodynam- 


Tables list a complete summary of the kinetic and 
equilibrium constants and the derived thermody- 
namic quantities for reactions of the aqueous chlo- 
rine-ammonia system. Reaction systems considered 

are (1) monochloramine + water yield ammonia 
Sa + hyeodliemn acid, (2) dichloramine + water 
yield monochloramine + hypochlorous acid, (3) 
nitrogren trichloride + water yield dichloramine 
+ hypochlorous acid, and (4) disproportionation 
of monochloramine to yield ammonia and dichlor- 
amine. Some of the values are less accurate than 
desired; some are based on relatively insecure as- 
sumptions. However, trends are seen in reactivity, 
degree of phydrolysis, and endothermicity. 


( uf 
W86-02138 


ULTRAVIOLET ABSORPTION SPECTRA OF 
BROMOCHLORAMINE AND DIBROMOCH- 
IRAMINE IN 


t, Ann Arbo 
Arbor, MI. 1983, p 77-83, 2 fig, 10 ref. 


Descriptors: *Water treatment, *Chlorination, 
Chloramines, Bromochloramines, Spectrometry. 


Ultraviolet absorption 
bromochloramine 


bromite ith 
HOBr/NH2C1 molar ratio <0.4 two new peaks at 
220 and 333 nm were always observed on top of 





pound (NHBSC) 
paeengien wid molar ratio above 0.5 produced 


PTT) 
W86-02139 


DIHALOACETONITRILES IN CHLORINATED 
NATURAL WATERS, 
Florida Atlantic Univ., Boca Raton. Dept. of 
Chemistry. 
T. I. Bieber, and M. L. Trehy. 

: Water Chi 


it, Ann 
Arbor, MI. 1983. p 85-96, 3 tab, 30 ref. 
Descriptors: *Water treatment, * 
haloacetonitriles, 








ie Sees an 


can be used to remove D precursors, but the 
process is energy-intensive, costly, and has man 
variables. Lime treatment increases water pl 

shortens the half-lives of the DHANs, but in- 
creases the levels of THMs formed. Use of chlor- 
SS ae Sees tow levels af 


PRODUCT DISTRIBUTION AND RELATIVE 
RATES OF REACTION 4 AQUEOUS CHLO- 
RINE AND CHLORINE DIOXIDE WITH PO- 
LYNUCLEAR AROMA’ TC HYDROCARBONS, 
Minnesota Univ.-Duluth. Dept. 


ba I ny tisllographic emt aha see Fi ield 5B. 


CHLORINE DEMAND: STUDIES CONCERN- 
ING ITS CHEMICAL 
Maryland Univ., College Park. Dept. of Chemis- 


try. 
Sh en ne, Den ORES igleo. 
Sigleo 


t, Arbor Science, Ann 
Arbor, MI. 1983, p 181-190, 2 fig, 2 tab, 15 ref. 


Descriptors: Fate of pollutants, *Water treatment, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


tions involving organic matter as major chlorine 
consumers, but it is generally agreed that forma- 
tion of halocarbons is minor. its in which 
river water was treated with about 150 microM of 
NaOCl (about 10 C12) produced about 35 
microM of carbon dioxide. However, oxidation of 
ioxide in these experi- 
ments definitely cannot account for all the chlorine 
decay and eekibie accounts for only about half oa 
it. Investigation of the effect of c 
protein macromolecules showed a general loss of 
protein amino acids after chlorination, as well as a 


CHLORINATION Son ges FROM AQUAT- 
IC HUMIC MATERIAL AT NEUTRAL PH, 

North Carolina Univ. at Chapel Hill. School of 
Public Health. 


For bibliographic entry see Field 5B. 
wees ee 


FULVIC ACID AND CHLORINATED FULVIC 
ACID IN WATER AND SEDIMENT: HPLC 
FRACTIONATION AND SPECTROSCOPIC 
CHARACTERIZATION, 

= Texas State Univ., Denton. Inst. of Applied 


For primary bibliographic entry see Field 5B. 


ORGANIC REACTION PRODUCTS OF CHLO- 
RINE DIOXIDE AND NATURAL AQUATIC 
FULVIC ACIDS, 

North Carolina Univ. at Chapel Hill. School of 


Public 
For pri bibliographic entry see Field 5B. 
wse021s0 


INFLUENCE OF AQUATIC HUMIC SUB- 
STANCE PROPERTIES ON TRIHALOMETH- 


ee ee 
ere ereae cary sae Fite SB. 


EMPIRICAL MODEL FOR PREDICTING 
CHLOROFORM FORMATION FROM HUMIC 
AND FULVIC ACIDS, 


For bibliographic entry see Field 5B. 
Weeonis?” 


FORMATION OF TRIHALOMETHANES 
FROM THE HALOGENATION OF 1,3-DIHY- 

IN DILUTE AQUEOUS 
SOLUTION: SYNTHESIS OF 2-13 C-RESOR- 
poy AND ITS REACTION WITH CHLO- 


RINE AND BROMINE, 
perme wet mle Pasadena. Dept. of Envi- 
For primary hic entry see Field 5B. 


KINETICS MECHANISM OF HALO- 
FORM FORMATION: CHLOROFORM FOR- 


MATION FROM TRICHLOROACETO! 
Drexel Uni 


INE, 
Iniv., PA. Environmental 
Studies Inst. 


For pri bibliographic entry see Field 5B. 
wseo2iss” 


QUANTITATIVE EFFECTS OF BROMINE O) 
THE FORMATION AND DISTRIBUTION OF 


TRIHALOMETHANES IN GROUNDWATER 
WITH A HIGH ORGANIC CONTENT, 
Florida International Univ., Miami. Drinking 
= primary biog Center. 

ibliographic entry see Field 5B. 


FORMATION OF BROMINATED TRIHALO- 

METHANES: EXTENT AND KINETICS, 

Georgia Inst. of Tech., Atlanta. School of Civil 
g. 

= — bibliographic entry see Field 5B. 


BROMOFORM PRODUCTION IN TROPICAL 
OPEN: WATERS; OCEAN THERMAL 


-OCEAN W. 
ENERGY CONVERSION CHLORINATION, 
= Univ., Berkeley. Lawrence Berkeley 


For bibliographic entry see Field 5B. 
wears? 


DISPERSION OF CHLORINE AT SEVEN 
JUTHERN CALIFO! 


so IRNIA COASTAL GENER- 
ATING STATIONS, 


Southern California Edison Co., Rosemead. 
For Hd more bibliographic entry see Field 5B. 


MODEL FOR PREDICTING CHLORINE CON- 
CENTRATION WITHIN MARINE COOLING 
AND ITS DISSIPATION AT OUT- 


FALLS, 
Central Electricity Board, Fawley 


ae ee 

‘ i iologi nit. 
walanen bibliographic entry see Field 5B. 
Ww 159 


HALOGENATED ORGANIC STUDY AT SE- 
LECTED TENNESSEE VALLEY AUTHORITY 
FOSSIL-FUELED POWER 


waeazier 


ORGANOHALOGENS IN CHLORINATED 
COOLING WATERS DISCHARGED FROM NU- 
CLEAR POWER STATIONS, 

Battelle Pacific Northwest Labs., Richland, 


For primary bibliographic entry see Field 5B. 
W86.02162 


WA. 


ATMOSPHERIC EMISSIONS FROM ELEC- 
TRIC POWER PLANT COOLING SYSTEMS, 
For ~ Uboprphic aaa Field 5B. 

‘or phic entry see 

waeozies” 


HYDROGEN PEROXIDE - A REAL ALTERNA- 
TIVE TO CHLORINE IN WATER TREAT- 


MENT, 
For primary bibliographic entry wee Feld 3B. 
— 


pete OF OZONE PRETREATMENT 

OF SURFACE WATERS PRIOR TO CHLORIN- 
FOR REDUCTION IN TRIHALO- 

METHANE FORMATION, 

Oklahoma State Univ., Stillwater. School of Civil 


IN, Weems, J B. Barber, an P.A. Khan 
IN: Water Chlorination: Environmental Impact 
aN Hels Eile Velen a Dak waeigg 
and Water Treatment, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 455-465, 7 fig, 1 tab, 10 ref. 


Descriptors: Pa Ng nl ap nee 7 a 
ination, Trihalomethanes, Or, carbon, Chlor- 
ee Se Oklahoma, Disin- 
fection. 


Ozone pretreatment of Kaw Lake ee 
water before chlorination affected reductions in 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


the total organic carbon (TOC) and 
trihalomethan M)-forming potential. With 
mean absorbed ozone dosage of 2.9 +- 1.1 mg/ 
liter (+-1 SD), the mean T reduction was 10.3 
+ 23.0% (+-1 SD). The TOC chromatgrams for 
all samples showed the predominance of one peak 
for the TOC in the molecular weight fraction of 
1000 to 5000. Seasonal shifts in TOC patterns 
occurred as illustrated by the change in percentage 
of TOC in the <4000 apparent molecular weight 
group was found in the ozonated samples than in 
the raw water samples. This difference, which 
varied from 5 to 8%, reflected the effect of ozona- 
tion. A seasonal shift toward bromoform in the 
total trihalomethane production was observed, and 
ozonation accentuated the shift toward bromo- 
form. Ozonation caused a decrease in the yields of 
allfour trihalomethanes. For Kaw Lake, water 
ozonation caused a greater reduction in total triha- 

lomethanes than in TOC. Possible alteration of the 
precursors by ozonation could make them less 
amendable to trihalomethane formation. Prelimi- 
nary results of this study have shown preozonation 
to have a limited effect in reducing the concentra- 
tion of the more brominated trihalomethanes. The 
study is continuing because the potential overall 
effects of preozonation have not been fully evaluat- 
ed. (Author) 

W86-02167 


INFLUENCE OF PRECHLORINATION ON 
THE AMOUNT AND TOXICITY OF MICRO- 
POLLUTANTS EXTRACTED FROM WATER 
AT THE MORSANG PLANT, 

Societe —s des Eaux et de I’Eclairage, Paris 
(Fran: 

For For primary bibliographic entry see Field 5B. 


WATER TREATMENT PLANT DESIGN FOR 
THE PRACTICING ENGINEER. 

Ann Arbor Science, Ann Arbor, MI. 1982. Edited 
by Robert L. Sanks. 845 p. 


Descriptors: *Water treatment, *Water treatment 
facilities, *Chemical treatment, Drinking water, 
Potable water, Coagulation, Flocculation, Filtra- 
tion, Sedimentation, Water analysis. 


Various aspects of water treatment plant design are 
presented to assist consulting engineers. Specific 
areas of discussion include effects of federal regula- 
tions on water treatment design, public health as- 
pects of water supplies, treatment processes (co- 
agulation, sedimentation, flocculation, filtration, 
suspended solids removal, softening, ion exchange, 
sludge removal), chemical handling and feeding, 
equipment design, package water treatment plants, 
corrosion control, automated operation, pump sta- 
tion design, instrumentation, cost estimation tech- 
niques, Operation and maintenance manuals, and 


operator training. (Halterman-PTT) 
W36-02188 


EFFECTS OF FEDERAL REGULATIONS ON 
WATER TREATMENT PLANT DESIGN, 
Environmental Protection Agency, Denver, CO. 
Region VIII. 

P. E. Hoffbuhr, and D. R. Chaussee. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 1-15, 8 tab, 8 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, Water treatment facilities, Legal aspects, 
Regulations, Drinking water, Potable water. 


Various aspects of the Safe Drinking Water Act 
are discussed, with emphasis on maximum con- 
taminant levels, and design consideration, includ- 
ing water source treatment selection. The focus of 
the treatment selection discussion is inorganic and 
organic chemical removal, turbidity, microbiologi- 

contaminants and radiological chemicals. 
greatest difficulty will be for small communities to 
meet the requirements of the new law. Since cost 
effective water treatment processes for small water 
systems have never been fully developed, research 
in this area is badly needed. (Halterman-PTT) 
W86-02189 


PUBLIC HEALTH ASPECTS OF WATER SUP- 
PLIES, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

For primary bibliographic entry see Field 5C. 
W86-02190 


PREDESIGN STUDIES, 

Montgomery an M.), Inc., Pasadena, CA. 

R. R. Trussell. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 37-64, 13 fig, 4 tab, 36 ref. 


Descriptors: *Water treatment, *Drinking water, 
Potable water, Water analysis, Treated water, Fil- 
tration, Flocculation, Water treatment facilities, 
Turbidity. 


Methods for establishing treatment requirements 
for specific water supplies, prior to the designing 
of a treatment plant, are detailed. The treatment 
processes of major concern are removal of turbidi- 
ty, iron, manganese, color and H2S; treatment for 
tastes and odors; softening; and disinfection. To 
assist the design engineer, applicable water quality 
standards and their meaning are discussed. Meth- 
ods for evaluating water sources are reviewed, 
with special emphasis on meaningful methods of 
data analysis. Appropriate bench-scale tests are 
discussed, emphasizing evaluation of jar test data 
(turbidity topogram) and direct filtration studies. 
Pilot studies are discussed in detail, including com- 
ments on flocculation, sedimentation and filtration. 
(Halterman-PTT) 

W86-02191 


COAGULATION, 

North Carolina Univ. at Charlotte. Dept. of Envi- 
ronmental Sciences and Engineering. 

C. R. O’Melia. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 65-81, 4 fig, 19 ref. 


Descriptors: *Water treatment, *Coagulation, 
Flocculation, Water treatment facilities, Aluminum 
sulfate, Color removal, Turbidity, Pollutants. 


Coagulation, the process for combining small parti- 
cles into larger aggregates, is an essential com 
nent of accepted water treatment practice in which 
coagulation, sedimentation and filtration processes 
are combined in a series to remove particulates 
from water. The coagulation process, including 
destabilization and mixing, is outlined. The materi- 
als used for destabilization are described. They 
include hydrolyzing metal ions (primarily alumi- 
num), synthetic polymers, and coagulant aids (such 
as activated silic). Some guidelines for proper se- 
lection of these materials are provided. Finally, 
rapid mix and flocculation tanks are discussed. 
Guidelines for their proper use are provided. (Hal- 
terman-PTT) 

W86-02192 


SLUDGE DISPOSAL AND THE A.P. BLACK 
PROCESS. 


’ 
Gainesville-Alachua County Regional Electric 
Water and Sewer Utilities Board, FL. 

A. T. DuBose. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 83-103, 2 fig, 6 tab, 10 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, *Sludge utilization, Water treatment facili- 
ties, Turbidity, Flocculation, Water analysis, 
Sludge disposal, Sludge thickening. 


The A.P. Black process for sludge removal entails 
sumping thickened sludge, produced from the 
ime-softening of hard, turbid or colored water, to 

a series of sludge carbonation cells where it is 

mixed with scrubbed kiln gas containing 20% 

CO2. The magnesium hydroxide is dissolved from 

calcium carbonate and turbidity factors. This 

slurry passes to a thickener from which clear su- 
pernatant containing soluble magnesium bicarbon- 
ate overflows and passes to a heat exchange unit 


and is warmed to 40 degrees C. After stirring, the 
precipitation of magnesium carbonate as the trihy- 
drate is rapid and complete in 90 seconds. The 
turbidity factors are then removed by froth flota- 
tion, and the purified CaCO3 is calcinated to a 
high quality quicklime. The economics of this 
process are discussed and the application of this 
method under varying conditions is described. 


(Halterman- 
W86-02193 


FLOTATION PROCESS USED FOR CALCIUM 
CARBONATE RECOVERY FROM WATER 
TREATMENT SLUDGES, 

Dawson Metallurgical Labs., Inc., Murray, UT. 
H. A. Dawson. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 105-124, 6 fig, 6 tab, 9 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, *Froth flotation, Flotation, Treated water, 
Flocculation, Turbidity, Coagulation, Chemical 
coagulation, Calcium carbonate. 


Froth flotation is a physico-chemical method for 
separating types of minerals or compounds present 
as discrete icles in an aqueous slurry. The 
history, mechanics of action, and the process are 
described. Results from tests conducted at several 
plants indicate that this process is relatively simple, 
easily controlled, and practical for the recovery of 
magnesium carbonate in large water treatment 
plants. The magnesium carbonate process is ap “A 
cable for coagulation in the ‘emallest plants. 
recovery of magnesium carbonate, Soibiiees, 
should be limited to plants that require at lest 0.9 
ton of coagulant per day. (Halterman-PTT) 
W86-02194 


DESIGN OF RAPID MIX UNITS, 

Montana State Univ., Bozeman. Dept. of Civil 
Engineering and Engineering Mechanics. 

A. Amirtharajah. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 131-147, 3 fig, 3 tab, 23 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, Flocculation, Treated water, Turbidity, Co- 
agulation, Aluminum sulfate, Alum. 


The rapid mix unit is often the first step in a water 
treatment process train, and provides the hardware 
necessary for the initial stages of the coagulation 
process. Some theoretical considerations for the 
rapid mixing operation are outlined, and summaries 
of the available alternatives in design are present- 
ed. Data needed for optimal design include analysis 
of best and worst raw water conditions, minimum 
and maximum flow rates, and typical jar test re- 
sults of all water samples. The location of the rapid 
mix units must be close to the t feed tanks 
to minimize clogging. Furthermore, the alum solu- 
tion lines shoul Sole to feed 5% or less into the 
raw water. (Halterman-PTT) 

W86-02195 


SEDIMENTATION, 

Walker Engineer, Aurora, IL. 

J. D. Walker. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 149--182, 9 fig, 4 tab, 8 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, Flocculation, Treated water, Turbidity, Co- 

lation, Aluminum sulfate, Alum, Sludge, 
Sludge disposal. 


Sedimentation of flocculent solids to produce a 
clear effluent can be accomplished in several wa 

The most economical and easily operated unit for 
this process is a well-designed clarifier basin, 
equipped with a sludge scraper and underflow 
control system. Solids contact systems, with a 
combination of solids return, high-rate mixing, floc 
aggregation, and circumferential vertical rise clari- 
fication, are also important considerations. Floc 
preparation before sedimentation should consist of 





instant blending, rapid mixing floc tion. 
a” newer high-rate settlers such as inclined tube 

late modules also warrant consideration, espe- 
cally _ ae | flows. Furthermore, ager ge 
surface-loading rate parameters work well for 
— Paar systems. (Halterman-PTT) 


SLUDGE DISPOSAL, 

Alvord, Burdick and Howson, Chicago, IL. 

L. R. Howson. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 183-193, 2 fig, 8 ref. 


Descriptors: *Sludge, Rag — *Water 
locculation, Coagu- 


treatment, *Sludge 
lation, Aluminum fate, Alum, Sludge thicken- 


ing, Sludge solids. 


Waterworks sludge is the suspended solid material 
(sand, silt, = and algae) ——- in raw water 
ae poe lids. “Sludge | ews 
separation of s sol is 

removed by a variety of methods, including pow 


followed by deposition in | ms. The 
begs hae gh is the most 


sl al, pacts in smali > 
ludge remov: ly treatment 
Seale lae anae of ae teins er pneeton et 

centrifugation usually exceeds the costs of lagoons. 


WeeanleT 


DESIGN OF FLOCCULATION SYSTEMS, 
Montana State Univ., ae Dept. of Civil 
pec pa meta en 


IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 195-229, 8 fig, 3 tab, 38 ref. 


ve- 
locity gradients in the Mud). ns (ndaced by ve 
and “ f i vm 
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GRANULAR-MEDIA DEEP-BED FILTRATION, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


E. R. Baumann. 

oo Raines hee yo nay Seance mg MI, 
ing 

meee: 125 fig, tab 42 ref. 


: *Water treatment, *Filtration, Drink- 
T metals, Bacterial 


SUSPENDED SOLIDS + 
Permutit Co., Inc., Paramus, N 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


R. T. O’Connell. 
IN: Water hong emer Plant Design for the Practic- 


ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 283-298, 4 fig, 1 tab, 9 ref. 


Descriptors: *Water treatment, *Suspended solids, 
Flocculation, Chemical treatment, Turbidity, 
Chemical coagulation, Treated water, Aluminum 
sulfate, Clarifiers, Filtration. 


Ideally, a water treatment plant effluent should 
contain less than one turbidity unit. To attain this 
—,§ a water treatment plant must be pa 
proper unit process to remove suspen 

solids. The various com used for chemical 
—— are reviewed. Alum is the most widely 

material. Ferrous sulfate and ferric sulfate are 
commonly used when a wide range of pH exists. 
The use of Bentonite clay, powdered activated 
carbon and polymers for aiding coagulation are 
described. Solids contact-sludge blanket units and 
filtration are also discussed. The estimated costs 
for capital a, including solids contact 
units, gravity filters, chemical feeds and controls 
- rovided. (Halterman-PTT) 


ADVANCED TECHNIQUES FOR SUSPENDED 


IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 299-312, 9 fig, 2 tab, 10 ref. 


Descriptors: *Water treatment, *Suspended solids, 
Mecaiadon, Chemical treatment, Turbidity, 
Chemical coagulation, — water, Aluminum 
sulfate, Clarifiers, Filtration. 


Improved suspended solids removal, at a low cost, 
can best be achieved by precisely controlling co- 


= Advanced pa for doing so in- 
cludes the use of a coagulant control center which 
continuously monitors tion conditions and 


superior suspended solids removal at capitol costs 
lower than those of conventional water treatment 
er (Halterman-PTT) 
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PRECOAT FILTRATION, 
Towa State Univ., Ames. Dept. of Civil Engineer- 


ing Engineer, Ann Arbor 
1982. p 371-395, 1 fig, 10 ref. 


Descriptors: *Water treatment, * 
*Chlorination, *Chlorine, Potable water, 
analysis, Wastewater treatment, Residual chlorine. 


water, 


The information necessary for the design of a 
chlorination system is provided, and the objectives 
of chlorination and its many uses in water treat- 
ment are outlined, and the means of achieving 
these objectives are discussed. Chlorination has 
historically been a method of choice for disinfec- 
tion, taste and odor control, algal growth peoves- 
tion; slime prevention, removal of iron and 

nese, and organic color bleaching. The benefits of 
chlorination with hypochlorinators and gas chlor- 
inators are compared. Injector systems, diffusers, 
mixing devices and safety equipment are discussed. 

terman: 


(Halterman- 
W86-02203 


PUMP STATIONS, 

Black and Veatch, Kansas City, MO. 

J. R. Wright. 

IN: Water bingy Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 397-414, 7 fig, 1 tab, 2 ref. 


Descriptors: *Water treatment, *Water treatment 
facilities, *Pumping, Pumping plants, Pumping 
tests, Pumps, Drinking water, Potable water. 


Since water must be pumped either from the 
source of supply to the treatment works, or from 
the treatment works into the delivery system, or 
both, the pumping facilities must be consistent with 
the treatment plant design concepts. General con- 
siderations to be made are structural, architectural, 
and the layout of the — Pump — ~ 
based on a variety of factors, including 
design, rie control systems, drive systems 
iesel, electric), cavitation tendency, 

sump “Gesign, piping, and valves. The important 

tion criteria for pumping stations and 
some data on costs of pumping stations are provid- 
ed. geld 
W86-02204 


PACKAGE WATER TREATMENT PLANTS, 

Pg ph ememge = le — CA. 

S. P. Hansen, and 

IN: Water Treatment isnt ‘Dalen for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 415-434, 7 rer hs 4 tab, 6 ref. 


Descriptors: *Water treatment, * water, 
*Water treatment facilities, Potable water, Coagu- 
lation, Flocculation, Filtration, Settling tanks, 
Sedimentation. 


The ge water treatment plant has become 
Ctabhehed as a practical and economic solution for 
gos treated water for small communities. 
historical problems associated with these sys- 
tems have been overcome with recent develop- 
ments in flocculation, clarification, and filtration. 
Features that are available to continuously monitor 
filtered water turbidity and to prevent the intro- 
duction of poor quality water into the distribution 
y thee cons are discussed. Because of the economics of 
construction, ease of operation and mainte- 
nance, and reliability, package plants should be 
carefully considered for flows of less than 5 mgd. 
(Halterman- 
W86-02205 


PACKAGE WATER TREATMENT EQUIP- 
MENT 


Permutit Co., Inc., Paramus, NJ. 
R. T. O'Connell. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 435-445, 5 fig, 2 tab. 


Descriptors: *Water treatment, *Drinking water, 
*Water treatment facilities, Potable water, Coagul- 
tion, Flocculation, Filtration, Settling tanks, Sedi- 
mentation. 

Package-type water treatment equipment (preas- 


sembled, modular treatment units) for removal of 
suspended solids are discussed, and examples of 
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treatment systems are detailed. The sludge blanket 
clarifiers, with horizontally mounted agitators, are 
well suited for the package-type unit concept be- 
cause they are small, the internal parts can be 
readily fabricated, and the units require no weld- 
Stored pee cofladsial gravity filters can be 
reassembled. The two major 
iy in ra a e automatic valveless gravity 
and the steel shell, conventional style gravity 
filters. Two examples of system development are 
ed, showing raw water intake, chemical 
for coagulation, agitation, and sludge filtra- 
tion. Differences in the systems, with regard to 
filtration, are discussed. (Halterman- 
W86-02206 


INSTRUMENTATION FOR AUTOMATIC OP- 


R. H. Babcock. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 447-459, 2 fig, 3 tab, 9 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, *Water treatment facilities, Drinking water, 
Potablewater, Water analysis, Turbidity, Pollut- 
ants, Hydrogen ion concentration, Residual chlo- 
rine. 


Automatic treatment systems have instrumentation 
that must control critical tasks, minimize tedious 
repetitive tasks, and provide a tool for process 
supervision. Critical areas are measurement of flow 
and level; analytical measurement and control (pH, 
turbidity, chlorine residual, fluoride and hardness); 
alarm systems; and the modulation of controls. The 
automatic control of treatment systems is becom- 
re major factor in the design of modern systems. 
iterman 


W86-02207 


POTASSIUM PERMANGANATE FOR IRON 
AND MANGANESE REMOVAL AND TASTE 
AND ODOR CONTROL, 

Carus Chemical Co., La Salle, IL. 

K. J. Ficek. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 461-479, 10 fig, 2 tab, 20 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, *Drinking water, Potable water, Taste, Odor 
Control, Odors, Potassium permanganate, Chlo- 
rine. 


Potassium permanganate can be used effectively 
and economically to reduce taste and odors and to 
oxidize iron and manganese. Because it is an oxi- 
dizing agent, potassium te application 
prior to chlorination reduces the chlorine require- 
ment. It can be used with other water treatment 
chemicals, such as carbon, to improve water qual- 
ity. The normal dosage levels of potassium per- 
manganate range from 0.5 to 2.5 mg/l, but higher 
— may be a for more highly contami- 

waters. Finally, potassium permanganate is 
safe and easy to handle. (Halterman-PTT) 
W86-02208 


ACTIVATED CARBON FOR TASTE AND 

ODOR CONTROL, 

Westvaco Corp., Covington, VA. Carbon Dept. 

B. H. Kornegay. 

oe Water Treatment Plant Designfor the Practic- 
g Engineer, Ann Arbor Science, Ann Arbor, MI, 

1982. p 481-496, 12 fig, 9 ref. 


Descriptors: *Activated carbon, *Water treatment, 
*Chemical treatment, *Drinking water, Potable 
water, Taste odors, Odor control, Filtration, Ad- 
sorbants, Carbon. 


The history of the use of activated carbon is dis- 
cussed, including its early use in the 1920s in the 
chemistry industry. Since that time, powdered acti- 
vated carbon has become the most widely used 
method of taste and odor control. Comparative 
laboratory testing is the most effective method for 
evaluating the cost-effectiveness of various car- 
bons, but, in the absence of these data, the iodine 


number should be used as the basis of selection. 
Granular activated carbon systems are increasing 
in number and may be more cost-effective for 
severe taste and odor problems. The carbon also 
serves as a filter medium when applied in conven- 
tional systems. Therefore, adsorption, filtration and 
backwash must be considered in design. (Halter- 
man-PTT) 

W86-02209 


CHEMICAL CONDITIONING FOR WATER 

SOFTENING AND CORROSION CONTROL, 

Brown and Caldwell, Walnut Creek, CA. 

D. T. Merrill. 

_ Water Treatment Plant Design for the Practic- 
g Engineer, Ann Arbor Science, Ann Arbor, MI, 

1982. p 497-565, 21 fig, 9 tab, 18 ref. 


*Water treatment, *Chemical treat- 
mmo ing water, Potable water, Corrosion, 
*Corrosion control, Water softening, Water treat- 
ment facilities. 


The use of Caldwell-Lawrence to ana- 
lyze and solve corrosion control problems is de- 
scribed. The diagrams provide a means to assess 
rapidly and accurately the condition of raw and 
finished waters, the type and amount of chemicals 
required to ae the finished water, and the 
amount of chemical precipitates formed. Insights 
that are not generally available through the inspec- 
tion of gross analytical parameters are obtained by 
the use of these diagrams. Examples of the use of 
these diagrams in rational analyses of water proc- 
essing alternatives are provided. (Halterman-PTT) 
W86-02210 


LIME-SODA SOFTENING PROCESSES, 
Greeley and Hansen, Chicago, IL. 

C. W. Reh. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 567-596, 10 fig, 7 tab, 21 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, *Water softening, Drinking water, Potable 
water, Water treatment facilities, Water analysis. 


The design of lime softening facilities for municipal 
plants involves the application of basic water 
chemistry to continuous, uninterrupted flow regi- 
mens to produce a finished water with desirable, 
consistent and predictable characteristics and prop- 
erties. Lime-soda ash-caustic softening includes a 
number of flow patterns, a wide variety of equip- 
ment components, and accessory equipment for 
process control and sludge disposal. Alternate 
processes and bases for selection, process elements, 
specialized equipment and bases for selection, 
process elements, specialized equipment and tank- 
age for the softening operations, and overall soft- 
ening process control are discussed in detail. (Hal- 
terman: 


W86-02211 


ION EXCHANGE, 

Montana State Univ., Bozeman. 

R. L. Sanks. 

IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 597-622, 13 fig, 5 tab, 10 ref. 


Descriptors: *Water treatment, *Ion exchange, 
Chemical treatment, Drinking water, Potable 
water, Anion exchange, Cation exchange, Resins. 


vided to enable engineers to 

designs, evaluate costs, optimize po and oper- 
ating costs, and to guide the manufacturer toward 
a final design that approaches the optimum. The 
properties of strong acid, weak acid, strong base, 
weak base, and intermediate (difuncti: base 
exchangers are discussed. The design procedure is 
outlined as follows: select the resin to be used, 
determine gees requirements, select re, 
erant level, select the regeneration contact time, 
recheck the capacity of the resin as a function of 
the raw water analysis, recheck the capacity vs. 
the service flow rate, check the leakage of hard- 


Background information on ion ramen © is pro- 
reliminary 


62 


ness cations, calculate backflow rate, determine 
pressure drop within the resin beds, and finally, 
compute the ting cycle by determining the 
time required for all operations — compute the 
amount of water treated. Methods of making these 
determinations and for making estimates on the 
costs of operating this system, are provided. (Hal- 


terman- 
W86-02212 


WATER QUALITY IMPROVEMENT BY RE- 

VERSE OSMOSIS, 

I. Nusbaum, and A. B. Riedinger. 

= Water Treatment Plant Design for the Practic- 
g Engineer, Ann Arbor Science, Ann Arbor, MI, 

1982. Pp 7623-652, 8 fig, 4 tab, 16 ref. 


Descriptors: *Water treatment, *Drinking water, 
*Reverse osmosis, *Ultrafiltration, Potable water, 
Membrane processes, Filtration, Bacteria, Viruses, 
Radioactive wastes. 


Reverse osmosis and ultrafiltration, two a ot of 
pressure-driven membrane systems, are 

that are capable of water quality cahnasagindl 
above and beyond that of conventional co 
treatment. The term reverse osmosis usually 

plies to the separation of ionic or low pe 
weight species from a solvent, usually water, by a 
process involving osmosis. The molecular dimen- 
sions of the solute are within one order of magni- 

tude of that of the solvent. Operating pressures for 
reverse osmosis, a8 "Thton lied = dissolved solids con- 

centrations of up to , are usually in the 
ene of 300 to B00 pei” Ultra tration, on the other 
hand, is a filtration process, utilizing a porous 
membrane, which is used on bacteria, viruses and 
colloidal and high molecular weight ‘dissolved or- 
ganic substances. Several c! of reverse 
osmosis are described to provide engineers with an 
understanding of the operational requirements and 
performance of these systems. Included in the dis- 
cussion are concentration polarization; specific ion 
and compound rejection; effects of temperature, 
compaction, pH and total dissolved solids. Appli- 
cations to removal of organic compounds, 

viruses, pyrogens, radioactive substances and gases 
are ied. iterman-PTT) 

W86-02213 


TECHNIQUES AND MATERIALS FOR PRE- 
VENTING CORROSION, 
yy mn Paint Journal Co., New York. 

A. Banov, and H. J. Schmidt. 
IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. Pp 653-674, 6 tab, 6 ref. 


Descriptors: *Water treatment, *Water treatment, 
*Coatings, *Linings, Sealants, Epoxy resins, 
Rubber, Zinc. 


Because chemicals involved in water treatment put 
a severe burden on surface selection of 
proper coating for surfaces is critical. Guidance for 
selecting the proper coating for surfaces under 
mild service conditions are provided. Selection of 
materials, surface preparation, application and in- 
spection techniques are outlined. A valaty hou 
ings and linings are discomed, inclodiag acrylics, 
epoxies, fluorocarbons, chlorinated rubber, phenol 
resins, polyesters, silicones, vinyls, urethanes, elas- 
urethanes, metalizing sealers, 
chlorinated polyether, inor, 
fonated polyethylene, asphalt, rubber inns, coal 
tar epoxy, and furane resins. Two 
combinations of coatings are (1) a 


coat, and a two-component ali- 
2 ee ee ee 
primer, a two-component ee inter- 
mediate coat and a high-build urethane topcoat. 
(Halterman- 
W86-02214 


DESIGN OF GRANULAR-MEDIA FILTER 


Montana State Univ., Bozeman. Dept. of Civil 
yee ering and Engineering Mechanics. 





IN: Water Treatment Plant Design for the Practic- 
ing Engineer, Ann Arbor Science, Ann Arbor, MI, 
1982. p 675-737, 14 fig, 10 tab, 48 ref. 


Descriptors: *Water treatment, *Water treatment 
facilities, *Filtration, *Filter media, Drinking 
water, Potable water, Backwash, Pretreatment of 
water, Filter rate, Filters. 


Granular-media filtration, the final solid-liquid sep- 

aration process in water treatment, is described. 

The = filtration principles that effect design of 

lude pretreatment, — 

the & influence of polyelectro! + ge The 

ue of thespian typical 

ulations, including data on 

tration rate, filter media, oa 

ystem, operatio: ta, 

backwash system and the conduit system. A plan 

and section view of the filter block design are 
eee. (Halterman. 

86-02215 


ESTIMATING WATER SYSTEM COSTS, 
or (James M.), Inc., Pasadena, CA. 

IN: Water Treatment ee ee ee 
Pe ge Mery Arbor Science, Ann Arbor, MI, 
982, p 763-799, 8 fig, 8 tab, 5 ref. 


Descrip water, *Water treatment, 
*Water treatment te ilities, *Costs, Potable water, 
Cost analysis, Economic aspects, Construction 
costs, Estimated costs, Maintenance costs, Operat- 
ing costs. 


The need to estimate the costs of the various 
com its of a water treatment system, prior to 
a final selection, has resulted in the devel- 
it of two systems of indices which are nor- 
ly used within the water industry. These 
referred to as the ‘Engineering News-Record’ 
the ‘ -Whitman’ indices. The history of 
indices, the development of cost curves, the 
of curves, the operation and 
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GGERESERS 
raul P 


VELOPING CO! 

Ann Arbor Science, Ann Arbor, MI. 1982. Edited 

by Eric J. Schiller and Ronald L. Droste. 368 p. 

Descriptors: *Water supply omens Devel- 
ing countries, treatment, 


Mes 


WATER SUPPLY AND SANITATION IN DE- 
UNTRIES, 


*Sanitation, * 
*Wastewater treatment, — igs 
health, Water resources development, 
agement, Training, Economic aspects, Sea a> 
Sooth, Wate diigied; Beane ying. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality age 5F 


This book is a revised and improved version of the 
material from a course given at the University of 
Ottawa during June 1981. 
evolved from an International Development Re- 
search Center (IDRC)/Canadian International De- 
velopment Agency (CIDA) man-power training 
= and wor s that were conducted in 
and Southern during 1978-1980. As a 
result of extensive apron with overseas per- 
sonnel, the dual of renewable energy 
technologies and social, management and econom- 
ic aspects emerged. These two foci provide the 
main outline for this book. This book gives a 
comprehensive coverage of the technical and man- 
agement aspects of implementing water supply and 
sanitation systems in dev countries. It 
should prove valuable for both technical and non- 
technical who want to orient themselves 
to these activities. The text is divided into four 
sections. Section 1 deals with water supply tech- 
nologies. Section 2 considers low-cost sanitation 
options. Section 3 deals with management aspects, 
and Section 4 discusses interfacing programs with 
tye countries. (Geiger-PTP) 


WATER SUPPLY AROUND THE WORLD--AP- 
PROPRIATE TECHNOLOGY, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

D. A. Okun. 

IN: Water Supply and Sanitation in Developi 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 9-21, 11 fig. 


Descriptors: *Water supply development, *Devel- 
9 ing countries, *Sanitation, *Water treatment, 

Pg en agg Mt supply, Water Ane 
sources ~~ ater management, 
nomic Waste ag pred "gai rth a 
Automation, Capital costs, Labo: 


Nogy 
priority scam but investment in 7 a 
becomes a heavy liability. Examples of the 
gy for water treat- 
$F and Asia are p-- (Geiger-PTT) 


REGIONALIZATION OF WATER SUPPLY 
AND SANITATION SERVICES, 


IN: Water Supply and Sanitation in Developin vid 
tries, Ann Arbor Science, Ann Arbor, M 
1982. p 23-35, 1 fig, 6 ref. 
*Regional 


development, *Water 
be i countries, 


ater supply, 
ing, E y 


ae Te ee 


In 1945, the British initiated a program of regional- 
f supplies to 


vais uniqueness of water projects in rela- 
tion to climate, precipitation, topography, density 


must be recognized. The need for pure water sup- 
plies is important in a g countries where 
infectious diseases are more y to spread. Inte- 
gration of wastewater collection and 
water supply is particularly riate in arid and 
semiarid areas as . wor! Bae a 
wastewaters are ior nonpotable 
—— of — services can afford efficiencies 
and economies of scale similar to those obtained by 
regionalization. When adopting a a 
approach in developing countries, certain 
lines should be followed. The region id - 
compass le of the same cultural background. 
The region should be close to regional oe 
ters, or be large enough to have its own h 
ters. The — should conform to litical 
boundaries and should have potential for education 
centers, and be able to manage its own 


and 
facilities. (Geiger-PTT) 
W86-02 12326 


with 


HAND-PUMP TECHNOLOGY FOR THE DE- 
VELOPMENT OF GROUNDWATER RE- 
SOURCES, 

ony for International Development, Washing- 


n, DC. 
For og bibliographic entry see Field 8C. 


RENEWABLE ENERGY PUMPING FROM 
RIVERS AND STREAMS, 
Ottawa Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
we — bibliographic entry see Field 8C. 


WIND-POWER PUMPING, 
Waterloo Univ. (Ontario). Dept. of Mechanical 


Foe} ‘bibli hic Field 8C 
or primary bibliographic entry see Fie! 4 
w86-02329 


ROOFTOP RAINWATER CATCHMENT SYS- 
TEMS FOR DRINKING WATER SUPPLY, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 3B. 
W86-02330 


SIMPLE WATER TREATMENT METHODS, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


RL. Droste, and F. E. McJunkin. 

IN: Water Supply and Sanitation in Developing 
Countries, Ann Arbor, MI, 1982. p 101-122, 10 ti 
2 tab, 38 ref. 


Descriptors: *Water treatment, *Water quality, 
*Chlorination, *Developing countries, *Filtration, 
Sand filters, Water supply, Water supply —— 
ment, Aeration, Flocculation, 

fection, Heavy metals, Enteric bacteria, Coliforms, 
Public health. 


In less developed countries, the general rule for 
water treatment is to provide the minimum treat- 
ment necessary. A good water source is the first 
protective barrier against wa disease. Mi- 
crobiological quality ee 
quality of wie. Fecal pee eh ged on we per 
serve as indicator organisms of microbiological 
purity. In developing countries, nitrates can cause 
lobinemia in infants under 3 months of 
age. Fluorides in moderate amounts are desirable 
to prevent dental caries. Other dissolved inorganic 
salts affect the taste of water and can cause a 
pepe 6 nega oe Fe and Mn cause stain- 
ge cig a aged sagg ome arene 
In developing countries, operation and 
pe eB n of water treatment plants is the re- 


—- of national or regional governments. 

torage of water supplies offers additional protec- 

tion against emergency water demands. Aeration, 
hlorination 


filtration and c are common practices 
for the treatment of water. Sand filtration may be 
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incorporated into source protection by using an 
infiltration gallery. There are a number of simple 
chlorination devices that can be used if the supply 
of solid chlorine is assured. (Geiger-PTT) 
W86-02331 


COST-EFFECTIVE WATER SUPPLY AND 
poo ara PROJECTS FOR DEVELOPING 


Sanaa! Bank for Reconstruction and Devel- 
—, ee, DC. Dept. of Transportation 
and W: 


For primary bibliographic entry see Field 6C. 
W86-02337 


FINANCING WATER SUPPLY SYSTEMS, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 6C. 
W86-02338 


PROCESS OF PROJECT PREPARATION, 
Walker and Partners Ltd., Ottawa (Ontari). 
For primary bibliographic entry see Field 6B. 
W86-02339 


OPERATION AND MAINTENANCE OF 
WATER SUPPLY AND SANITATION SYS- 


Walker and Partners Ltd., Ottawa (Ontari). 
For primary bibliographic entry see Field 5D. 
W86-02341 


TRAINING OF COUNTERPARTS, 
Ottawa Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 9A. 
W86-02342 


5G. Water Quality Control 


ACID MINE DRAINAGE: CONTROL AND 
ABATEMENT RESEARCH, 

Bureau of Mines, Pittsburgh, PA. Pittsburgh Re- 
search Center. 

For primary bibliographic entry see Field 5D. 
'W86-01978 


ASSESSMENT AND CONTROL OF WATER 
CONTAMINATION ASSOCIATED WITH 
Na OIL EXTRACTION AND PROCESS- 
Los Alamos National Lab., NM 


For bibliographic entry see Field 5B. 
Wi 1979 


MECHANISMS FOR GROUNDWATER CON- 
TAMINATION BY UCG: PRELIMINARY CON- 
CLUSIONS FROM THE HOE CREEK STUDY, 
Lawrence Livermore National Lab., CA. 

For primary bibliographic entry see Field 5B. 
W86-01981 


PHYSICAL PROPERTIES AND LEACH TEST- 
ING OF SOLIDIFIED/STABILIZED INDUS- 
— WASTES. 

y Engineer Waterways Experiment Station, 
Vicksoura. MS. Environmental Lab. 
i bibliographic entry see Field SE. 
Ww 1 


SITING HAZARDOUS WASTE MANAGE- 
MENT FACILITIES: THEORY VERSUS REALI- 


Boston Univ., MA. Dept. of Urban Affairs and 


R. F. Anderson, and M. R. Greenberg. 

IN: Hazardous and Toxic Wastes: Technology, 
t and Health Effects, The Pennsylva- 

nia Academy of Science, Easton, PA. 1984. P 170. 

186, 2 fig, 6 tab, 29 ref. 


Descriptors: *Water quality control, *Waste dis- 
posal, *Landfills, New Jersey. 


A site screening method is useful in making deci- 
sions for locating new hazardous waste sites. Ap- 
pears to 46 known disposal sites in Lower Raritan/ 
iddlesex County 208 Water Management Area, 
central New Jersey, the method shows that most 
of these sites are not acceptable according to crite- 
ria in the proposed method. The 272 cells of 2 x 2 
kilometers each were evauated according to 22 
criteria, grouped into 9 composite statistical fac- 
tors. Each cell rated 1-4 (most suitable to least 
suitable) in each of the 9 categories. A composite 
rating (1-5) was developed, 1 having the largest 
number of most suitable ratings and 5 having more 
than one least suitable - Of the 38 most 
suitable cells, only 4 contain e: —— landfills. The 
other 42 landfills in this region, including the Kin- 
Buc landfill in Edison, are situated in land unsuit- 
able for this purpose. (Cassar-PTT) 
W86-02045 


ENVIRONMENTAL IMPACT OF POLLUTION 
CONTROLS ON THE THAMES ESTUARY, 
UNITED KINGDOM, 

Thames Water Authority, Reading (England). 


: tuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 489-504, 4 fig, 4 tab, 11 ref. 


Descriptors: *Water quality control, *Estuaries, 
*Management, *Thames River, *United Kingdom, 
Water pollution control, Water pollution sources, 
Dissolved oxygen, Oxygen, Legi 
Wastewater treatment, — habitats, 

Fish, Salmon, Standards, 

Rivers, Tidal rivers. 


itats, 
ater quality standards, 


The Thames River Estuary, badly polluted with 
industrial and human waste since the 18 century, 
has been recovering in recent years. Dissolved 
oxygen levels started to improve about 1870, fol- 
lowing pollution control legislation in 1857. How- 
ever, starting about 1900, dissolved oxygen 
reaching zero for the period 1940-1 


decreased, 
In 1973 the 1600 separate water authorities respon 
sible for pollution control in England and 


were reorganized into 10 re; water authori- 
ties. Environmental quality objectives were devel- 
oped by teas Committee. Begi with 
dissolved oxygen goals (minimum of 1 mg/liter), 
the next step was a ment strategy to estab- 
lish dissolved oxyten levels suitable for a feo pee’ f 
fish habitat. Six classes of rivers were defined, eac 
with water quality objectives and standards. Like- 
wise, tidal waters were classified into five catego- 
ica poli seconted ae en ity is the number of 
fish recorded in the Key-Gravesend reach. 
This increased from <5 in 1964 to 50 in the 
late 1960’s to nearly 100 in 1980. A 17-year salmon 
introduction p: — started in 1979 has yielded 
peony Bee caught b rod and reel and by electrofish- 
ing 

W86-02093 


TREATMENT ALTERNATIVES 
GROUNDWATER CONTAMINATION, 
Montgomery (James M.), Inc., Reston, VA. 
For primary bibliographic entry see Field 5F. 
W86-02110 


FOR 


INVESTIGATION INTO THE WATER QUAL- 
ITY BENEFITS OF CHLORINATING PAPER- 
MILL EFFLUENTS, 

Pennsylvania Dept. of Environmental Resources, 


Harrisburg. 
For primary bibliographic entry see Field 5D. 
W86-02112 


CONSTRUCTION TECHNIQUES FOR REME- 
DIAL DESIGN AT A CONNECTICUT SUPER- 


astes, Technomic Pub- 
lishing Co, Lancaster, PA. 1984. p 497-509, 6 fig, 1 


Descriptors: *Water pollution control, *Trenches, 
*Design criteria, *Landfills, *Drains, *Sewers, 
Ditches, Leachates, Dewa' » Leaching, Cost 
analysis, Waste di , Waste 
dumps, Sanitary lan Case studies. 

The methods of construction and some design con- 
siderations used during the installation of a leach- 
ate collection trench drain at a landfill in Connecti- 
cut is described. The problems related to non- 
uniform soil conditions were remedied by using 
finer till from other stockpiles onsite. Compaction 
was improved creating a weg tees dam across 
the trench to retain liquids to allow 
eit t> be glased on the tench bonnes. 1 'ermeability 
tests were lengthy and A acstnpeng. Sag sites is recom- 
mended. Dynamite blasting site caused fis- 
sures through which leachate could travel. An 
epoxy sealant was applied to prevent leachate 
escape through fissures. The manholes at the 
bottom of downgradient barriers had to be sur- 
rounded with an impermeable barrier to prevent 
leakage from the system. The entire system, includ- 
ing a trunk line to connect the collection drain to 
the sanitary sewer, was installed for about 
$400,000. The sytem currently collects approxi- 
mately 20,000 gpd, an amount which may decrease 
over time as the groundwater level drops. (Geiger- 


PTT) 
W86-02118 


HAZARDOUS WASTE MANAGEMENT FOR 
har jalomery tihojgaght Field SE. 

‘or primary ic entry see Fie! ,. 
W8602219 ins 


USE OF AERIAL PHOTOGRAPHY 
REMOTE SENSING IN THE MANAGEMENT 
OF HAZARDOUS WASTES, 

Ohio State Univ., Columbus. 


Management for the 80's, 
og Load Science, Ann Arbor, MI, 1982. p 163- 


Descriptors: *Aerial . 
ing. “Infrared 4 Lg S *Waste dispos- 


ing, x 

al, Groundwater, lustrial wastes, Solid wastes, 

Liquid wastes, Site selection, Environment. 

Aerial photographs 

useful in provi 

er at acmata uiearae aes 

demonstrated that these tools can save money and 

human resources and can reduce toxic waste expo- 

sure. Historical photographic data can determine 

Legge ton ym Fang «> Bron nord mag 
and historical v 


im © Seeuine tee fomeneniier ot vegetation 

petty Ahn are Fh) ct nae a a 

tivities. Both siting and closure of hazardous waste 

sites can be facilitated by use of these techniques. 

Color infrared photography is valuable for moni- 
water characteristics, si 


toring water 
of water can be 


sources for obtaining these photographs is given. 
(Halterman- 
W86-02224 


.REMEDIAL ACTION ALTERNATIVES FOR 
ABANDO 


INED HAZARDOUS WASTE SITES, 


Seen mn oa os 
: Hazardous Waste Management for s, 
yoy Science, Ann Arbor, MI, 1982. p 265- 
276, 4 fig, 3 tab. 


: *Wastes, *Waste disposal, *Environ- 
ment, *Cleanup, On-site investigati Solid 
wastes, Liquid wastes, Landfills, Industrial wastes. 
Various alternatives available for remedial action 
f Sich lt enerall be han eae oe 

w ly repositories or 
burial grounds) are pte! sonar After a field inves- 


ag 





tigation has revealed the extent and type of con- 
tamination and dlp mag of material (inventory), a 

judgment is made riate action. The 

alternatives to be include no action, site 

ent, stabilization and closure, encapsula- 

on site treatment, off-site secure land- 

fi or off-site treatment. The use of field tests, 

pilot studies, financial considerations, and assess- 

ment of risk of failure, to determine the most 

appropriate courses of action are discussed. (Hal- 


terman- 
W86-02225 


TRENCH CUTOFF WALLS FOR 
oT eae WASTE ISOLATION, 


eee ee ee ee eee 

oo site without uncovering or disturbing 
the waste. The geological 

trench construction is most licable are 

viewed, as are the important elements of slurry 

design. Critical design considerations in: 

clude the connection details between the cutoff 

i lude and the blend of 

i for the landfill. In order to 


tage of fine lastic material 
well Goaeell a nen onset ly clay contain- 
ing 30 to 60 it fines blended with bentonite 
pros Back whiy cctudhapery tor mrect warts toole- 





CONTAINMENT AND ENCAPSULATION OF 
HAZARDOUS WASTE DISPOSAL 


F bibliographic entry see Field 5E. 
Weems ee 


ESTIMATES OF SEEPAGE THROUGH CLAY 
COVERS ON HAZARDOUS WASTE LAND- 


Michigan Univ., Ann Arbor. Dept. of Civil Engi- 
neering. ; 4 

For bibliographic entry see Field SE. 
W86.02229. 


MONITORING, RECOVERY AND 


Management for the 
Arbor Science, Ann Arbor, MI, 1982. p 357. 
388 13 feta. 


Descriptors: *Ground *Industrial 

wastes, *Water treatment, Environment, Ground- 

SS a Biological treat- 
treatment. 


ment, Chemical 


An overview of techniques currently applied to 
treat polluted 


recover and treat 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


priseey Seen oa physical, chemical and bio- 
logical. Ph yscal techniques employ phase i 
ponent separation. Chemical treatment techniques 
employ the addition of a reactive material to pro- 
vide for a change in chemistry of the waste stream. 
Biological treatment uses enhanced mirobiological 
activity to convert contaminants to non-toxic a 
products. In situ recovery and treatment tec 
fect including biodegradation have proven more 
lective than excavation and of contami- 
nated material. (Halterman-PTT) 
'W86-02230 


Sears IN WATERCOURSES AND RESER- 
For primary bibliographic entry see Field 5B. 
w8¢.02264 sia 


EVOLUTION OF A COST SHARING POLICY 
FOR FEDERAL CHLORIDE PROJECTS, 

Army i Div. Southwestern, Dallas, 

= rimary - bibliographic entry see Field 6C. 


PROBLEM OF SALINITY AND ITS CONTROL, 
RIVER 


River Murray Commission, Canberra (Australia). 
For primary bibliographic entry see Field 5B. 
w8602267 


DRAINAGE AND SALINITY CONTROL PRO- 
GRAMS IN PAKISTAN, 
poe sacra Bank ee, and Devel- 
it, Washington, 
W. D. Fairchild. 
IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 43-52. 


: *Saline water; *Salinity, Irrigation, 
Water requirements, Water supply, Water use, 
Water users, Economic aspects, Pakistan, Ind 


has up to 1.6 

groundwater that fits their ‘disaster’ classification 
of having a continuous high water table of less 
than 1.5 meters. hon ae a pace 3 wag gy a 
linity control included: exploitation of 
Salton ot. panies to Sele apeoeton on 
plantation of a program to ler operation 
maintenance of public tubewells in fresh 
Be high oa zones to private sector; and plac- 
- priority on control of waterlogging in 
groundwater zones in future investment pro- 


ee 


LEGAL AND INSTITUTIONAL CONSTRAINTS 
TO SALINITY CONTROL, 
Bureau of Reclamation, Provo, UT. Utah Projects 


For bibliographic entry see Field 6E. 
Waeor26s. 


USDA PLANNING PROCESS FOR COLORA- 


IN: Salinity in Watercourses and Reservoirs, 
terworth Publishers, Boston. 1984. p 63-77, 2 fig, 2 
tab, 20 ref. 


Serene omuave ot Se UA 
control in the Colorado River 


Water Quality Control—Group 5G 


dures to evaluate conditions); formulate alternative 
plans (determination of possible treatment opportu- 
nities); prepare on of effects and compare 
alternative plans (displays aid in identification of 
tradeoffs between alternatives); and select the rec- 
ommended plan (includes consideration of accept- 
ability by local farmers and ranchers and the obli- 
gation to meet national and international water 
Pa nat apart and interstate including th quality La 

on inc! the Wellton- 
Mohawk, Sang rand Valley an and Vinta 


are dis- 
cussed. (Halterman. 
W86-02270 


SALINITY BUBBLES AND OFFSETS: A CON- 
CEPT PAPER, 

Environmental Protection Agency, Denver, CO. 
Water Management Div. 

G. R. Reetz. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 79-91, 30 ref. 


Descriptors: *Salinity, *Saline water, 
Irrigation procedures, Water requirements, 
tion requirements, Water supply, Water use, Water 
users, Colorado River, Colorado River Basin, 
Legal aspects, Legislation. 


The impacts of salinity and the principles of a 
bubble/offset Laey for environmental protection 

are discussed and the specifics of the ciiten of 
salinity i in the “Colorede River are described. Im- 
pacts on land and water uses include reduced crop 
yield, additional municipal water treatment costs, 
and increased corrosion and wear at water treat- 
ment facilities. The bubble concept applies to the 
practice of a facility rearranging emission control 
requirements, decreasing controls where control 
costs are high in exchange for increased controls 
where costs are low. The offset policy permits a 
new facility to enter a non-attainment area, provid- 
ed the firm offsets its emissions with emission 
reductions obtained from existing firms in the non- 
attainment area. As related to Colorado River sa- 
linity control, the state of California recommended 
a bubble (the salinity concentrations at a particular 
time) bounded by the outflow from the Upper 
Basin, and recommended a basinwide offset policy 
for main the bubble. The flexibility of the 
bubble and o concepts, and their appropriate- 
ness for controlling salinity in the Colorado River 
W86-02271 


= 


PLANNING AND IMPLEMENTATION 
FRAMEWORK FOR SALINITY CONTROL IN 
THE INDUS RIVER BASIN, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

M. S. Shafique, and G. V. Skogerboe. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 93-102, 3 fig, 
1 tab, 5 ref. 


Descriptors: *Saline water, *Salinity, Irrigation, 
Water requirements, Water supply, Water use, 
aspects, Pakistan, Indus 


The planning phase of salinity control in the Indus 
River Basin, Pakistan, included several steps. First, 
evaluation of alternatives for each individually irri- 
gated area leads to practices that can effectively 
control one — from the —— of water for 
po et aioe is to define = — 
saeaaies —s cost-ef- 

fective | Bn jual = into 
single strategy. The assigns re- 

eind lend 4 cena neds bein. 
plemented in each subbasin or irrigated area. The 
per of farmer organizations, monitoring, and eval- 


uation in assuring the effectiveness of ongoing 
So (Halterman-PTT) 


SOUTHWESTERN SALINITY SITUATION: 
THE ROCKIES TO THE MISSISSIPPI, 
Army Engineer Div. Southwestern, Dallas, TX. 
ae bibliographic entry see Field 5B. 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


NATURAL SALT POLLUTION CONTROL 
BRAZOS RIVER BASIN, TEXAS, 

Army Engineer District, Fort Worth, TX. 

For primary bibliographic entry see Field 5B. 
W86-02276 


IMPROVING WATER MANAGEMENT PRAC- 
TICES ON SURFACE IRRIGATED LANDS: 
THE ROLE OF MODELING, 

Utah State Univ., aie. Dept. of Agricultural 
and Irrigation Engineerin, 

W. R. Walker. 

IN: Salinity in Watercourses and Reservoirs, But- 
terworth + guaee Boston, 1984. p 203-211, 4 fig, 
1 tab, 13 re! 


Descriptors: *Salinity, *Saline water, *Irrigation, 
*Water quality control, Model studies, Irrigation 
design, Irrigation efficiency, Irrigation practices, 
Irrigation return flow. 


Some of the faulty modeling assumptions made 
about uniform application of irrigation water, and 
the resultant bias of the results which favor off- 
farm salinity control options, are discussed. The 
need for more realistic irrigation models is stressed, 
and state-of-the-art models are described. Hydro- 
dynamic, zero-inertia, kinetic-wave and volume 
balance models are outlined. Several ways in 
which surface irrigation models can be helpful are 
discussed. For instance, after an on-farm salinity 
control measure has been implemented at a struc- 
tural level, the model can be used in conjunction 
with other management tools to improve and 
maintain effective irrigation practices. The use of 
surface irrigation models to predict the use of 
surge flow, Pag va cutback, or tailwater reuse 
systems is also discussed. (Halterman-PTT) 
W86-02282 


LONGITUDINAL-VERTICAL HYDRODYNA- 
MICS AND TRANSPORT WITH CHEMICAL 
EQUILIBRIA FOR LAKE POWELL AND LAKE 


MEAD, 

Edinger (J.E.) Associates, Inc., Wayne, PA. 
For primary bibliographic entry see Field 5B. 
W86-02283 


SKIMMING WELL MODEL FOR SALINITY 
CONTROL, 
California Univ., Davis. Dept. of Civil Engineer- 


ing. 

B. A. Chandio, and B. E. Larock. 

IN: in Watercourses and Reservoirs, But- 
= Publishers, Boston. 1984. p 235-242, 3 fig, 
Descriptors: *Salinity, *Saline water, *Ground- 
water, *Water quality control, Model studies, Irri- 
— m practices, Well hydraulics, Well water, 

hallow water, Skimming. 


A three-dimensional miscible fluid model of tran- 
sient unconfined flow toward a skimming well is 
described and the role of such a model in salinity 
control is discussed. The ability to predict or con- 
trol the distribution of salinity with skimming wells 
no nape e of py tomneen we of 

Ww near we portant geometric factors 
that effect the hydromechanics, and thus the well 
operation, are described. Various well-operation 
strategies, such as depth and duration of pumping, 
can be tested for a suitable set of geometric param- 
eters. ee ee 
water from the relatively thin band of 

undwater which overlies a thicker saline water 

yer in an unconfined aquifer, can be determined. 
However, owing to the use of linear elements in 
the model, computations employing a larger, finer 
mesh of elements is suggested. iterman-PTT) 
W86-02285 


SALINITY CONTROL THROUGH WATER 
CONSERVATION IN THE UPPER COLORA- 
DO RIVER BASIN, 

Utah State Univ., "Logan. Coll. of Engineerin 


For primary bibliographic entry see Field 3F. 
W86-02286 


IRRIGATION WITH SALINE GROUNDWAT- 
ER AS A STRATEGY FOR SALINITY CON- 
TROL IN THE SHEPPARTON REGION OF 
NORTHERN VICTORIA, 

Victoria Dept. of Agriculture, Tatura (Australia). 
Irrigation Research Inst. 

For primary bibliographic entry see Field 3C. 
w86-02287 


CASE STUDY OF A SALINITY CONTROL 
PROGRAM, VINTA BASIN, UTAH, 

Soil Conservation Service, Salt Lake City, UT. 
H. T. Brown. 

IN: Salinity in Watercourses and Reservoirs, But- 
pie —— Boston. 1984. p 275-284, 1 fig, 
1 tab, 6 re 


Descriptors: *Salinity, *Saline water, Groundwat- 
er, Irrigation, Irrigation effects, Irrigation prac- 
tices, Environmental effects, Economic aspects, 
——— hydrology, Agriculture, Vinta 

Utah. 


Poor irrigation practices and natural salt sources 
resulted in increased total dissolved solids entering 
streams near irrigated lands. Technical assistance 
from the Soil Conservation Service and the Agri- 
cultural Stabilization and Conservation Service 
was initiated, at a cost of about $0.5 million per 
year, to control the salinity problem. Pasture man- 
agement, irrigation water management, wildlife 
habitat management, land leveling and reservoir 
regulation are included in the salinity control pro- 
— It is estimated that 69,475 metric tons of salt- 
loading from the irrigated area can be eliminated 
from Colorado River system annually. On-site 
benefits, including lower operating costs and 
higher crop yields, are also discussed. (Halterman- 


W86-02289 


CASE STUDY OF A MAJOR AGRICULTURAL 
CONTROL PROGRAM - THE GRAND VALLEY 
EXPERIEN 


CE, 
Soil Conservation Service, Denver, CO. 


For primary bibliographic entry see Field 3F. 
W86-02290 


GRAND VALLEY STATE ONE MONITORING 

PLAN AND IMPLEMENTATION, 

get of Reclamation, Grand Junction, CO. 

IN: Salinity i in Watercourses and Reservoirs, But- 

rege oe Boston. 1984. p 295-304, 3 fig, 
, 3 ref. 


— tors: *Salinity, *Saline water, Groundwat- 
cr, igation, Irrigation effects, Irrigation prac- 
vironmental effects, Economic aspects, 
Agricultural hydrology, Agriculture, Colorado 
ver. 


In order to improve groundwater flows and reduce 
salt gy, Ide .8 mile length of the Government 
Highline was lined with concrete, and cross- 
drainage facilities were installed. To assess the 
effectiveness of these improvements, a hydrologi- 
cally-closed basin, known as the Reed Wash study 
area, has been equipped to monitor surface and 
groundwater ei ee om tary and levels. A mon- 
itoring program, implemented to establish precon- 
struction hydrologic conditions and to observe the 
effects of canal and lateral piping on salt 
loading in the wai , is disc’ moni- 
toring program indicates that the water system 
improvements have been effective in reducing 
aes and salt loading from canals and laterals. 
This area will be monitored for a number of years 
to verify the effectiveness of the lining program. 


(Halterman- 
W86-02291 


MEASURES FOR REDUCING RETURN 
FLOWS FROM THE WELLTON-MOHAWK IR- 
RIGATION AND DRAINAGE DISTRICT, 

Bureau of Reclamation, Boulder City, NV. Lower 
Colorado 

R. J. Effertz, W. K. Sidebottom, and M. D. 

Turley. 


in Watercourses and Reservoirs, But- 


tewort blishers, Boston. 1984. p 305-314, 1 


Descriptors: *Salinity, —— water, Groundwat- 
= tion, Irrigation effects, Irrigation prac- 
Sag nh. ental effects, Economic aspects, 
Agricultural hydrology, yy een Colorado 
ver, 


A variety of measures to reduce salt of the 
Colorado River are discussed. pr toon luction, 
on-farm measures and technical assistance are 
stressed. Research projects that added to irrigation 
water includ- 
ed monitoring = a preventing clogging of 
emitters in trickle tion systems; managing 
dead-level irrigation; automating surface irrigation, 
and evaluating economic aspects of alternative irri- 
= systems. Reduced ington acreage acreage and on- 
‘arm improvements resul it reduc- 
tions in the ret alas eau tno te 
Colorado River. iterman-PTT) 
W86-02292 


SALINITY CONTROL AND DRAINAGE IN 
NORTHERN VICTORIA (AUSTRALIA), 
begs State Rivers and Water Supply Commis- 


ion, Armadale (Australia). 
For pot bibliographic entry see Field 3F. 


CONTROLLING SALINITY IN THE COLORA- 

DO RIVER BASIN, THE ARID WEST, 

Bureau of Reclamation, Denver, co. Colorado 

River Water Quality Office. 

A. R. Jonez. 

IN: Salinity in Watercourses and Reservoirs, But- 

— Publishers, Boston. 1984. p 337-347, 3 fig, 
ref. 


Descriptors: *Saline water, *Salinity, *Water qual- 
pal control, Irrigation, Water use, Irrigation effects, 
Irrigation a ractices, Environmental effects, Agri- 
culture, Colorado River, 


Fidler ry of salt in the Colorado River are 
rimary sources are natural Mae 

irrigation irrigation (7%) and re reservoir evaporation (12%). 
Several activities to reduce salt loading 
a Colorado River are dis- 


SALINITY CONTROL on PUMPING AND 
DEEP WELL 


- THE PARADOX 
VALLEY UNIT, 


Bureau of Reclamation, Durango, co. 

E. G. Jensen, and R. W. Leach. 

IN: Salinity in Watercourses and Reservoirs, 
terworth Publishers, Boston. 1984. p 349-358, tig. 


Descriptors: *Saline water, *Salinity, *Water qual- 

ity control, Groundwater, ‘Water ly, Colorado 

River, Colorado, Dolores River, Environmental 
ell hy Economic 





W86-02296 


R DOME SALINITY INVESTIGATION, 
CHM Hill ill Central, Inc., Denver, CO. 
For Sti bibliographic entry see Field 5B. 


SALINITY CONTROL BENEFITS THROUGH 
REGULATION OF PRODUCED WATER, 
Utah Bureau of Water Pollution Control, Salt 
Lake City. 
A R. 

IN: Salinity i in Watercourses and Reservoirs, But- 
terworth Publishers, Boston. 1984. p 367-375, 1 
tab, 4 


Descriptors: *Saline water, *Salinity, *Water qual- 
ity control, Groundwater, Water supply, Environ- 
mental effects, Well hydraulics, wells, 
Ponds, Water pollution, Groundwater pollution. 


Methodologies are discussed by which ‘produced’ 
water (from oil and gas production) is 5 
pet nan Se me me The use of evap- 
oration and injection wells have long been 
practices; however, the need has existed 
pape ong these two 
methods. Regulations recently developed for pond 
disposal insure that with proper siting, con- 
struction, and monitoring, minimal 
contamination will take place. Successful disposal 
by injection well can be attained if water is inject- 
ed into formations that are below freshwater zones, 
ee Or eer ee 
the injected 





IN: Salinity in Watercourses and Reservoirs, 
—_ Boston. 1984. p 377-387, 8 fig, 


: *Saline water, *Salinity, *Water qual- 
ity control, ‘Groundwater, Water supply, Environ- 


A. Macko. 
IN: Salinity in Watercourses and Reservoirs, 
— = Publishers, Boston. 1984. p 389-396, 1 fig, 


Descriptors: *Saline water, *Salinity, *Water qual- 
ity control, Groundwater, Water supply, Environ- 
} ase Ee Well a Economic aspects, 


Ye see 6 peer salinity control 
ee ee ee ee 
sults, and the conclusions, are 

Sas oP ha head Wecelgetes sare aad i to 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


oa and cost estimates for the components of 
the recommended plan. Data indicate that a well 
field could collect approximately 0.20 cu m saline 
water/sec from the subsurface without dilution 
from the Colorado River. A computer model was 
calibrated with aquifer test data and extensive 
modeling efforts were undertaken to design a well 
that would not impact upon several nearby com- 
mercial springs. Annual reductions in salinity and 
water depletion rates that would result from the 
pes sn yr se of the recommended plan are dis- 
yse02000 
W86-02 


SALINITY CONTROL ON THE SMOKY HILL 
IN KANS 


RIVER IN CENTRAL 
Kansas State Geologi 


‘AS, 
Survey, Lawrence. 
C. D. McElwee, A. 


leming, M. Butt, and A. 


Severini. 
IN: Salinity in Watercourses and Reservoirs, But- 
tia Boston. 1984. p 397-406, 7 fig, 


Descriptors: *Saline water, *Salinity, *Water qual- 

ity control, Model studies, Groundwater, Water 

ly, Well hydraulics, Drainage wells, Relief 
Smoky Hill River, Kansas. 


The possible use of relief wells to alleviate the 
problem of high salinity in the Smoky Hill River is 
discussed. Modeling methods are applied to evalu- 
ate the effectiveness of various systems. Results 
indicate that the volume of salt water leakage 
could be reduced by 20%. In some cases, regional 
flow can capture about 50% of the freshwater 
a eee ore wel eee 
considerable dilution of the discharged water. 

most efficient net effect of the relief-well systems 
modeled was a reduction of 77-85% in the ealt load load 
discharged to the alluvium. The model predicts, 
however, that most of the dilution effect will not 
be felt at the discharge area for 40-160 years. 


Wee02301" 


PRICE/SAN RAFAEL RIVER BASINS SALINI- 
TY Ly ip orm 
Cc Boise, ID 


ad panne bibliographic entry see Field 5B. 


OF TWO POLICY MEASURES 

GIONAL FRAMEWORK. 

Hebrew Univ. of Jerusalem (Israel). Dept. of Agri- 
cultural Economics. 


For pri bibliographic entry see Field 3C. 
W86.02304 


LIVING WITH SALINITY: AN EVALUATION 
WITHIN A RE- 


IRRIGATION AS A SOLUTION TO SALINITY 
PROBLEMS OF RIVER SYSTEMS, 
Arizona Univ., Tucson. Dept. of Soils, Water and 


Engineering. 
For pri bibliographic entry see Field 3C. 
wse02305 


AQUATRAIN PIPELINE SYSTEM, 
Bureau of Reclamation, Denver, CO. Office of 
For Imary biblioneapbie « Atty see Field 3C 

‘or entry see q 
W8602307" 


SALT GRADIENT SOLAR PONDS. 
Department Energy, 
liographic 


waeo2308 


FISH AND WILDLIFE MITIGATION PRO- 
GRAM FOR THE COLORADO RIVER BASIN 
SALINITY CONTROL PROJECT - A CASE 


HISTORY, 

Bureau of Reclamation, Boulder City, NV. Lower 
Lg going y- 

T. A. Burke, D. E. Busch, and W. E. Rinne. 


IN: in Watercourses and Reservoirs, But- 
terworth lishers, Boston. 1984. p 539-548, 1 


Washington, DC. 
entry see Field 3C. 
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Water Quality Control—Group 5G 
tab, 2 ref. 


Descriptors: *Saline water, *Salinity, Mitigation, 
Wildlife conservation, Fish conservation, Arizona, 
California. 


Salinity control measures impact upon fish and 
wildlife in a variety of ways, including: loss of 
surface water and associated wetlands in and along 
the lined canals due to elimination of seepage; loss 
of —— for project rights-of-way; and loss of 
irrigated croplands in the Wellton-Mohawk area 
(retired from agricultural use). The development of 
mitigation strategies designed to offset these, and 
other losses, are outlined. General mitigation meas- 
ures include: use of existing main outlet drains as a 
conveyance channel for salt water wastes; screen- 
ing the feed water intake to the desalting plant to 
reduce fish loss; conducting fish salvage during 
canal dewatering works, and providing bridges, 
siphons, and escape ladders in and along the canals 
for both human and wildlife use. Specific mitiga- 

projects for both Arizona and California are 


w86-023 12 


TRIANGLE CONSERVATION DISTRICT - A 

CASE STUDY IN DRYLAND SALINE SEEP 

CONTROL, 

Triangle Conservation District, Conrad, MT. 

T. Dodge, J. Holzer, W. Adams, and J. Farkell. 

IN: Salinity in Watercourses and Reservoirs, But- 

rym ee Boston. 1984. p 561-570, 2 fig, 
, 6 ref. 


Descriptors: *Salinity, *Saline water, *Seep water, 
Seepage control, Seeps, Percolation, Environmen- 
tal effects, Wells, Montana. 


Saline seeps, defined as recently developed saline 
soils in non-irrigated areas, that are wet some or all 
of the time, are discussed. Control of seeps is 
obtained by a variety of techniques, including se- 
lective crop growth, and pumping ground water 
out of | seeps, thus lowering the water 
table. Farm-by-farm assistance for saline seep con- 
trol is the quickest and best way to solve the 
problem. Developing a successful saline plan re- 
quires a combination of the ‘ideal’ solution and 
practical considerations--economics, land owner- 
ship, farm program participation, type of farm 
operation, etc. Effective pee seep control fre- 
quently alters the entire farm operation. The 
changes in management require technical assist- 
ance throughout the implementation stage by a 
team of agronomic and soil specialists. terman- 


PTT) 
W86-02314 


SALINITY CONTROL PROBLEMS: NON-AG- 
RICULTURAL, 

Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

For primary bibliographic entry see Field 5B. 
W86-02316 


CRITIQUE - SALINITY CONTROL PROB- 
LEMS: AGRICULTURAL, 

Science and Education Administration, Fort Col- 
lins, CO. Agricultural Research. 

For primary bibliographic entry see Field 5B. 
W86-02317 


REUSING SALINE DRAINAGE WATERS FOR 
IRRIGATION: A STRATEGY TO REDUCE 
SALT LOADING OF RIVERS, 

Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

so ——— bibliographic entry see Field 3C. 
W86-02318 


DESALTING BY REVERSE OSMOSIS AT 
YUMA DESALTING PLANT, 
Bureau of Reclamation, Yuma, AZ. Yuma Projects 


For primary bibliographic entry see Field 3A. 
W86-02319 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


GEOLOGIC AND HYDROLOGIC DATA COL- 
LECTED DURING 1976-1984 AT THE SHEF- 
FIELD LOW-LEVEL RADIOACTIVE-WASTE 
DISPOSAL SITE AND ADJACENT AREAS, 


SHEFFIELE, ILLINOIS, 
Geological Survey, Urbana, IL. Water Resources 
Di 


iV. 
For primary bibliographic entry see Field 2E. 
W86-02372 


LITERATURE REVIEW OF SURFACE-WATER 
QUALITY IN THE CUYAHOGA VALLEY NA- 
TIONAL RECREATION AREA, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W86-02388 


SELECTED HYDROLOGIC DATA FOR THE 
SOUTH PLATTE RIVER THROUGH DENVER, 
COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W86-02391 


HYDROLOGY OF YUCCA MOUNTAIN AND 
VICINITY, NEVADA-CALIFORNIA--INVESTI- 
GATIVE RESULTS THROUGH MID-1983, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W86-02413 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


USDA PLANNING PROCESS FOR COLORA- 
DO RIVER BASIN SALINITY CONTROL, 

Soil Conservation Service, Portland, OR. West 
National Technical Center. 

For primary bibliographic entry see Field 5G. 
W86-02270 


PLANNING AND IMPLEMENTATION 
FRAMEWORK FOR SALINITY CONTROL IN 
THE INDUS RIVER BASIN, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

For primary bibliographic entry see Field 5G. 
W86-02272 


SALINITY CONTROL ON THE SMOKY HILL 
RIVER IN CENTRAL KANSAS, 

Kansas State Geological Survey, Lawrence. 

For primary bibliographic entry see Field 5G. 
W86-02301 


6B. Evaluation Process 


PROJECTING LAND USE CHANGES ASSOCI- 
ATED WITH SMALL WATERSHED DEVEL- 
OPMENT, 

Economic Research Service, Washington, DC. 
Natural Resource Economics Div. 

For primary bibliographic entry see Field 6G. 
W86-01976 


ECONOMIC EVALUATION 
CONTROL, 

Corps of Engineers, Tulsa, OK. 
R. D. Brown. 

IN: Salinity in Watercourses and Reservoirs, But- 
— Publishers, Boston. 1984. p 125-134, 2 fig. 
2 ref. 


OF SALINITY 


Descriptors: *Saline water, *Salinity, *Desalina- 
tion, Water requirements, Water users, Water use, 
*Red River, Economic aspects. 


The methodology used to determine the economic 
merit of investment for removal of salt pollution in 
the Red River is described. The primary points of 
evaluation include: existing water uses, existing 
water sources, future municipal water demands, 
future industrial water demands, alternative water 
sources to meet future demands, and finally, the 
cost of Red River water. The results of these 
evaluations show that the Red River chloride con- 
trol project should be constructed and that the 
estimated benefit-to-cost ratio is 1.6 to 1. (Halter- 


man-PTT) 
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PROCESS OF PROJECT PREPARATION, 
Walker and Partners Ltd., Ottawa (Ontari). 

B. Grover. 

IN: Water Supply and Sanitation in Developing 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 269-285, 2 fig, 6 ref. 


Descriptors: ‘*Project planning, *Sanitation, 
*Water supply development, *Decision making, 
*Feasibility studies, Future planning, Evaluation, 
Planning, Financing, Management planning, Finan- 
cial feasibility, Water supply, Projections, Benefits. 


The basic factors involved in the preinvestment 
planning of water supply and sanitation develop- 
ment projects are reviewed. A brief report suffices 
to identify a possible project and commence the 
preinvestment planning. The prefeasibility study 
aims to select a preferred project for near term 
implementation after considering longer-term 
needs, existing system deficiencies and alternative 
system development. International financing agen- 
cies normally require general data on how the 
water supply and sanitation sector is organized 
throughout the country, and on how effectively 
services are currently provided and on national 
goals concerning water supply and sanitation serv- 
ices. The rationale for proceeding to develop a 
project must be explained carefully. Separate plans 
should be prepared for the phased development of 
water supply and sanitation systems to meet pro- 
jected needs in the project area throughout the 
planning period. The prefeasibility stage should 
reach certain conclusions and recommend future 
actions, including the preparation of selected 
oer in a comprehensive feasibility study. The 
easibility stage is the last stage before a project is 
approved and funds are committed. The feasibility 
report should provide data on the proposed 
project, institutional and financial aspects, and 
project impacts and justification. Resources for 
project preparation are discussed. Project approval 
usually depends on the consensus of several inter- 
est groups. (Geiger-PTT) 
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OPERATION AND 
WATER SUPPLY 


MAINTENANCE OF 
AND SANITATION SYS- 


TEMS, 

Walker and Partners Ltd., Ottawa (Ontari). 

For primary bibliographic entry see Field 5D. 
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EVOLUTION OF A COST SHARING POLICY 
FOR FEDERAL CHLORIDE PROJECTS, 

Army Engineer Div. Southwestern, Dallas, TX. 
H. G. Robinson, and R. R. De Bruin. 

IN: Salinity in Watercourses and Reservoirs, But- 
a Publishers, Boston. 1984. p 23-32, 1 fig, 1 
tab, 5 ref. 


Descriptors: *Saline water, *Salinity, Irrigation, 
Water requirements, Water supply, Water use, 
Water users, Arkansas River, , Oklahoma, 
Arkansas, Red River, Texas, Brazos River Basin, 
Cost sharing, Economic aspects. 


The 20-year evolution of the cost-sharing rationale 
of the control of chlorides from natural sources is 
discussed. The financing involves several levels of 
the Federal government and the particular states 
that are involved. The major factors that influence 


any cost-sharing rationale include precedents (simi- 
larity of project to others with established cost- 
sharing policies), national objectives, state of the 
economy, recent laws or policies, and the logic of 
the new cost apportionment proposal. Specific nat- 
ural sources of salt that are discussed include the 
Arkansas and Red Rivers and the Brazos River 
basin. The general cost-sharing rationale is summa- 
rized as follows. From 1961-1963, 100% of chlo- 
ride control was paid for by the Federal Interstate 
Water Quality Project. In following years, the 
federal government paid from zero to 75% of 
costs. In 1977-1980, 100% of costs were paid by 
non-federal government agencies. In recent years 
the federal government has provided substantial 
reimbursements to non-federal agencies. (Halter- 


man-PTT) 
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WATER SUPPLY AROUND THE WORLD--AP- 
PROPRIATE TECHNOLOGY, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5F. 
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COST-EFFECTIVE WATER SUPPLY AND 
SANITATION PROJECTS FOR DEVELOPING 
COUNTRIES, 


tJ 
International Bank for Reconstruction and Devel- 
opment, Washington, DC. Dept. of Transportation 
and Water. 
F. L. Golladay. 
IN: Water Supply and Sanitation in Developin; 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 221-249, 2 fig, 3 tab, 1 ref, 3 append. 


Descriptors: *Cost analysis, *Cost-benefit analysis, 
*Water supply development, *Sanitation, *Devel- 
oping countries, Economic ——— Project plan- 
ning, Water supply, Costs, mometrics, Eco- 
nomic evaluation. 


This chapter suggests how needs for water supply 
and waste disposal can be met as roe 2 reduced 
costs. The economist is charged with responsi- 
bility of cost-effectiveness and cost-benefit analysis 
of Covelpeeees peneeee. The value of benefits is 
generally difficult to quantify. The accounting of 
costs is usually incomplete. The value attached to 
inputs frequently bears little relationship to their 
social opportunity costs. Where surface water is 
uncontaminated and continuous, it offers the least 
costly option for water supply. Groundwater sup- 
lies are inexpensive when they can be drawn by 
id with rope and bucket. The major issue in 
urban water supply projects is the type of delivery 
system to be installed. Waterborne sewerage pro- 
vides not only health and environmental benefits, 
but very high consumer convenience. Examples of 
least-cost analyses of water supply and sanitation 
systems are presented. The initial choice of tech- 
nology to improve sanitation should also reflect 
the desire for future improvements. The purpose of 
determining economic costs is to provide the basis 
for meaningful least-cost comparisons among alter- 
natives. Unless substantial subsidies are feasible, 
low income consumers can afford only the c 
est of the low-cost options. A government might 
attach top priority for sanitation development to 
areas where the burden of disease is greatest. Ap- 
pendices dicuss the use of shadow pricing in cost 
analysis, costs of alternative water supply and sani- 
tation service levels, and alternative service levels 
for urban water supply. (Geiger-PTT) 
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FINANCING WATER SUPPLY SYSTEMS, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

D. A. Okun. 

IN: Water Supply and Sanitation in Developin; 
Countries, Ann Arbor Science, Ann Arbor, MI, 
1982. p 251-267, 6 fig, 10 ref. 
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Financing of a system of water supply by the user 
is needed to provide the user with a sense of the 
value of the system and help assure its proper 
operation and maintenance. The income will help 
defray at least the cost of operation and mainte- 
nance and provide funds for expansion of the 
system as needed. If local ge nee in financing 
is needed to assure success of a water supply 
project, then local initiative and collaboration in 
the planning and implementing of the project 
should also be included. Methods of collection of 
fees for water include residential metering, and 
metering at roadside standpost water supplies. An- 
other less costly option that may delay metering is 
the use of flow restrictors or Fordillas. Water 
vending by individuals or by the government is 
often practiced in cities and villages not served by 
piped systems. Financing affects the design of 
water supply systems in terms of facility size and 
the availability of funds for capital and manpower 
in the face of massive needs. If a long-term and 
continuing investment in water supply and sanita- 
tion systems is to be assured for those curently 
being served and for the large percentage of the 
population not yet being served, financing systems 
need to provide sufficient funds, not only for pay- 
ment of current operation and maintenance costs, 
but for 7 of capital costs. (Geiger-PTT) 
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WATER USE IN OHIO, 1980, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

M. Eberle, and J. A. McClure. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-4024, 1984. 35 p, 5 fig, 7 tab, 28 
ref. 


Descriptors: *Water use, Industrial water, Thermal 
powerplants, Municipal water, Livestock, Rural 
areas, *Ohio. 


An estimated 13,389 million lons of water per 
day were used in Ohio in 1980, in four major 
categories of water use. Of this total, 12,645 Mgal/ 
d (million gallons per day) were taken from sur- 
face-water sources whereas 744 Mgal/d was 
ground water. Totals for each category (in Mgal/ 
d) were: thermoelectric power generation, 10,417; 
self-supplied manufacturing, 1,399; public water 
supplies, 1,432; and rural domestic and livestock, 
141. Additional miscellaneous uses (irrigation, rural 
commercial, and non-manufacturi industrial) 
probably totaled about 300 Mgal/d. five coun- 
ties that led the state in total water use were: 
Jefferson, 2,620 Mgal/d; Lucas, 1,150 Mgal/d; 
Gallia, 1.086 Mgal/d; Cuyahoga, 1,085 Mgal/d; 
and Lorain, 991 Mgal/d. These counties, in the 
same order, were the top five surface-water users. 
(USGS) 
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ESTIMATE OF SELF-SUPPLIED DOMESTIC 
WATER USE IN OKLAHOMA DURING 1980, 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

J. D. Stoner. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
= Report 83-4223, 1984. 20 p, 7 fig, 4 tab, 7 


Descriptors: Water supply, *Water utilization, Do- 
mestic water, *Oklahoma, *Water use. 


Reported or measured water-use data for the do- 
mestic self-supplied user were not available for the 
state of Oklahoma; therefore, estimates of water 
use within this classification were derived. The 
total self-supplied population in Oklahoma during 
1980 was estimated at 343,615, which was 11.4 
percent of the total 1980 State population. The rate 
of water use by this group was estimated to be 56 
gallons per capita per day. For 1980, the estimated 
annual domestic self-supplied water use by county 
ranged from 10 to 1,180 acre-feet, with a total 
statewide use of 21,610 acre-feet. (USGS) 
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OVERVIEW OF THE LEGAL, PO 
AND SOCIAL 

WASTEWATER 
AQUACULTURE, 
Denver Research Inst., CO. 

For primary bibliographic entry see Field 5D. 
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LITICAL, 
IMPLICATIONS OF 
TMENT 


THROUGH 


EFFECTS OF FEDERAL REGULATIONS ON 
WATER TREATMENT PLANT DESIGN, 
Environmental Protection Agency, Denver, CO. 
Region VIII. 

For primary bibliographic entry see Field 5F. 
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WHAT IS THE MOST EFFECTIVE WATER 
POLICY FOR THE UNITED STATES: NATION- 
AL DEBATE TOPIC FOR HIGH SCHOOLS, 
1985-1986, 

Library of Con Washington, DC. Congres- 
sional Research ice. 

Pursuant to Public Law 88-246, Senate, 99th Con- 
—= Session, Document No. 99-2, 1985. 957 p, 

ref. 


Descriptors: *Planning, *Water law, *Water 
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rights, Legal aspects, Water transfer, Wastewater 
treatment, Potable water, Drinking water. 


Resource material for a national debate topic for 
high schools (1985-1986) consists of published 
papers, a bibliography, and guide to information 
sources, including government publications. The 
book is divided into chapters on background mate- 
rials and the three debate propositions: (1) Re- 
solved: that the federal government should imple- 
ment a national system of priorities to control the 
allocation of all water in the United States, (2) 
Resolved: that the federal government should es- 
tablish a pe ane national policy to protect 
the quality of water in the United States, and (3) 
Resolved: that the federal government should es- 
tablish a national policy to insure each United 
States resident an adequate supply of potable water 
for personal use. (Cassar-PTT) 
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LEGAL AND INSTITUTIONAL CONSTRAINTS 

TO SALINITY CONTROL, 

Bureau of Reclamation, Provo, UT. Utah Projects 
ice 

J. Franson, and M. Lopez. 

IN: Salinity in Watercourses and Reservoirs, But- 

terworth Publishers, Boston. 1984. p 55-61, 6 ref. 


iptors: *Salinity, *Saline water, ree wn 
Irrigation procedures, Water requirements, Irriga- 
tion te ae Water supply, Water use, Water 
users, Colorado River, Colorado River Basin. 


A variety of constraints to salinity control in the 
Colorado River are reviewed. General constraints 
that are discussed include the local perception that 
salinity control benefits only the lower Colorado 
Basin at the expense of the upper Basin, and, the 
perception by the federal government that the 

roblem is regional and should be solved by the 
Basin states. Further constraints that are discussed 
include a lack of ur, y at both the local and 
national level, and a Tack of coordination in fund- 
ing between the Bureau of Reclamation and the 
Soil Conservation Service. Possible options for 
slowing down the projected increases of salinity 
concentrations are discussed. They fall into three 
categories: prevent saline waters from entering the 
River, reduce salt pickup of waters entering the 
River, and provide extra water for dilution of 


ity. 
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SALINITY BUBBLES AND OFFSETS: A CON- 
CEPT PAPER, 

Environmental Protection Agency, Denver, CO. 
Water Management Div. 

For primary bibliographic entry see Field 5G. 
W86-02271 


WATER SUPPLY AND SANITATION IN DE- 
Rsv nba ae T ae 

‘or primary bibliographic entry see Field 5F. 
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WATER SUPPLY AROUND THE WORLD--AP- 
PROPRIATE TECHNOLOGY, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

a — bibliographic entry see Field 5F. 


REGIONALIZATION OF WATER SUPPLY 
AND SANITATION SERVICES, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For ae bibliographic entry see Field 5F. 
W86-02326 


6F. Nonstructural Alternatives 


EVALUATION OF COMMUNITIES FOR THE 
APPLICATION OF LIMITED-DETAIL STUDY 
METHODS FOR FLOOD-INSURANCE STUD- 


IES 
Geological Survey, Reston, VA. Water Resources 
Div. 


E. D. Cobb. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 85-4098, 1985. 54 p, 3 fig, 3 tab. 
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The U.S. Geological Survey evaluated 2,349 com- 
munities in 1984 for the application of limited- 
detail flood-insurance study methods, that is, meth- 
ods with a reduced effort and cost compared to the 
detailed studies. Limited-detail study methods 
were found to be appropriate for 1,705 communi- 
ties, while detailed studies were appropriate for 62 
communities and no studies were mene for 
582 communities. The total length of streams for 
which limited-detail studies are recommended is 
9,327 miles with a corresponding cost of 
$23,007,000. This results in average estimated costs 
for conducting limited-detail studies of $2,500 per 
mile of studied stream ——_ The purpose of the 
report is to document the limited-detail study 
methods and the results of the evaluation. (USGS) 
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Water Development 


APPEARANCE AND WATER QUALITY OF 
TURBIDITY PLUMES PRODUCED’ BY 
DREDGING IN TAMPA BAY, FLORIDA, 
Geological Survey, Tampa, FL. Water Resources 
Div. 


C. R. Goodwin, and D. M. Michaelis. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Supply Paper 
2192, 1984. 66 p, 47 fig, 20 tab, 41 ref. 
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ity, *Aerial photography, *Florida, Turbidity, Nu- 
trients, Metals, Pesticides, *Tampa Bay, *Turbidity 
plumes. 


Turbidity plumes in Tampa Bay, Florida, were 
photographed and sampled during ship-channel 
dredging operations from February 1977 to August 
1978 to document plume appearance and water 





Field 6—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


os. Color pnd mows sre depict plumes ranging 
in | meters to several kilometers 
with aiaiey levels from less than 10 to 200,000 
Nephelometric Turbidity Units. Sediment compo- 
sition varied from 85 percent sand and shell to 60 
percent silt and clay. Plumes from one hopper 
dredge and three cutterhead-pipeline dredges were 
investigated. methods included beach 
nourishment, stationary submerged discharge, os- 
cillating surface discharge, and creation of emer- 
tt dikes using turbidity barrier containment. 
Tidal velocities ranged from zero to 0.60 meters 
per second. Primary turbidity plumes were created 
directly by dredging and disposal operations and 
plumes were created indirectly by resu- 
spension of previously deposited mai The 
most visible aoneatiend daaed resulted from surface 
discharge to uncoi disposal areas of material 
having mange | high sand content discharging 
during times of strong tidal currents. Changes 
were not detected in nutrient, metal, and pesticide 
concentrations in Tampa Bay due to dredging. 
Few long-term turbidity characteristics of Tampa 
Bay could be directly attributed to dredging oper- 
ations. (USGS) 
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CHEMICAL QUALITY OF WATER AT 14 
SITES NEAR KESTERSON NATIONAL WILD- 
LIFE REFUGE, FRESNO AND MERGED 


COUNTIES, CALIFORNIA, 

Geological Survey, Laguna Niguel, CA. Water 
Resources Div. 

For ieee bibliographic entry see Field 5B. 


PROJECTING LAND USE CHANGES ASSOCI- 
ATED WITH SMALL WATERSHED DEVEL- 
OPMENT, 

Economic Research Service, Washington, DC. 
Natural Resource Economics Div. 

J. Kasal, and W. Crosswhite. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-149427, 
Price codes: A03 in paper copy, AO1 in microfiche. 
ERS Staff Report No. AGES820330, April 1982. 
47 p, 5 fig, 8 tab, append. 
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This study determines if projected land use 
changes = their benefit estimates are biased in 
favor of project development. Both the base period 
d use estimates and the projected land use 
changes in a sample of 40 projects in two contrast- 
ing geographical regions were found to be reliable. 
Whee observed land use chan are measured 
from aerial photographs, the differences between 
proj and observed land use c were not 
Statistically significant. Four alternative land use 
— techniques - aerial photography, trend 
ysis, cooperative river basin study procedures 
and the Markov go - did not any upon 
the reliability of the U.S. ‘Department of Agricul- 
ture Soil Conservation Service (SCS) land use 
projections. The SCS land use projection proce- 
dures for small watershed areas are set forth i in the 
Economics Guide. Farm surveys are used to col- 
lect land use data for planning and evaluation of 
small watershed projects. The SCS land use pro- 
jection procedures provide reliable measures of 
land use trends for estimating land use benefits due 
dy rede measures. (Geiger-PTT) 


PATTERNS IN PREHISTORIC SETTLEMENT: 
EXAMINING THE DISTRIBUTION OF SITES 
IN A PORTION OF THE COLORADO RIVER 


VALLEY, 
New World Research, Inc., Tucson, AZ. 
Report of Investigations No. 83-11, 1984. Compiled 
by John E. Keller, and L. Janice Campbell. Bureau 
of Reclamation, Amarillo, TX. 259 p, 64 fig, 23 
tab, 6 app, 137 ref. 


Descriptors: *Environmental effects, *Water re- 
sources development, *Archeology, Columbus 


Bend Dam, *Texas, Colorado River, Colorado 
Coastal Plains Project. 


A cultural resources —— of the proposed 
Columbus Bend Dam and Reservoir in Colorado 
and Fayette counties, Texas, revealed 96 sites. 
These were dominated by prehistoric lithic scat- 
ters. Lithic-ceramic scatters, stratified prehistoric 
sites, and historic sites were also identified. The 
work produced a predictive model of site location 
and interpretation of site data in light of cultural 
patterns and influences in settlement. (Cassar-PTT) 
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INDIAN LAND USE AND OCCUPANCY IN 
THE FRANKLIN D. ROOSEVELT LAKE AREA 
OF WASHINGTON STATE, 

R. Bouchard, and D. Kennedy. 

Colville Confederated Tribes, Nespelem, WA. 
June 1984. 456 p, 129 fig, 234 ref. 


Descriptors: *Environmental effects, *History, 
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Indian land use and occupancy were studied in 
Franklin D. Roosevelt Lake, Washin the area 
along the Columia River between id Coulee 
Dam and the Canadian border. Elderly Indian 
informants and archives yielded 408 place names. 
For each place name are given the associated 
legends, meaning of the name, and activities. A 
comprehensive history of land utilization in San- 
poil, Spokane, Colville, and Lakes Indian territo- 
ries traces events starting with the fur trading era. 
Information about hunting, plant food 
gathering, intergroup relations territories is 
most abundant for the Sanpoil people. Little details 
are available for the Lakes and Colville peoples. 
However, some generalizations, common to all 
fishing-hunting-gathering people, can be made. 
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pam ita | CONSEQUENCES OF REJECT 
REPLACEMENT PROJECTS ON 
AQUATIC, 


TERRESTRIAL, AND RECREA- 
TION RESOURCES: VOLUME II, AQUATIC 
RESOURCES, 
Engineering-Science, Inc., Arcadia, CA. 
U.S. Bureau of Reclamation, Boulder City, NV. 
February 1980. 219 p, 33 fig, 21 tab, 4 append. 


ro a *Environmental effects, *Wildlife, 
*Fish, He mea habitats, Yuma Desalting Plant, 
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nia, Alamo River, Salton Sea, All-American 

Santa Clara Slough, Aquatic plants, Aquatic ani- 
mals, pee ye life, Habitats, Marshes, Salt marshes, 
perm vers, Invertebrates, Streams, Brines, De- 

ion. 


— on aquatic resources are discussed for sev- 
roposed projects for replacing Cs 44,000 

wh eet/year of brine flow rejected from 
Yuma Desalting Plant. Proposed meer for 
these projects are the Imperial Valley, California, 
or Butler Valley, Arizona. Water systems affected 
Uy Sie pense aeete ie Ae eee ae 
iver, Salton Sea, Santa Clara Slough, and 
Butler Vatley. For each system the following were 
determined: channel features, hydrology, water 
om: substrates, underwater cover, and aquatic 
life ( hytes, —— am- 


Highline Canal, supports a large 
a ee nS ae ee Se. 
Alamo River is = pans gees fishery, because of 
a small fish populaiton concern over bacterial 
and pesticide contamination. The saline Salton Sea 
at Wister has only three macroinvertebrates (pile 
worms, barnacles, and am; neg dere ege nt yo 
fish species. The Santa Slough, a salt 
marsh, contains 14 species of salt water fish and a 
Agiions' Ine ao gucamiel. chenuroy: sani 
na no ial streams or si 
waters, only desert washes. Groundwater is abun- 
dant at depths of 100-500 feet. (Cassar-PTT) 
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A Class III intensive es 42 miles (about 
9753 acres) of Phase A of ueduct, 
Central Arizona Project, was conducted een 
June 7 and October 15, 1982. Seventy-eight prehis- 
toric and eight historic sites were recorded. 
Twenty-one of the prehistoric sites are Archaic 
sites or are sites with an Archaic component. 
These sites, in addition to numerous isolated pro- 
jectile points, indicate a potentially extensive Ar- 
chaic occupation of the study area. The 57 Hoho- 
kam sites include three Classic period communities, 
pred pyar eclipse yl ne rig see Pe 
tered on a platform mound complex. platform 
mound on Brady Wash in Reach 1 lies just outside 
the aqueduct t-of-way. Several ic sites 
were also identified in Reaches 1 and 2, incl 
reservoir in Reach 2. The 1982 survey identi a 
previously undocumented Archaic occupation and 
a much more extensive Preclassic and ic Ho- 
hokam occupation in the Lower Santa Cruz River 
Basin north of Tucson and south of Florence, 
Arizona. This area had received relatively little 
attention by archaeologi 

carried out as a res 

Tuscon ae (Author) 
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U.S. Bureau of Reclamation. Boulder City, NV. 
February 1980. 329 p, 23 fig, 15 tab, 4 sat 
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Sd ek ee de ean ek 
several proposed projects for replacing 
acre-feet/year of br brine flow rejected from the 
pine Plant. Te Valle California, for 
jects are the Imperial Valley, Calif 
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Suhewtar end sotunlt Caines ae uae 
Butler Valley is a ly 

desert community is most attractive wildlife 
habitat. Five endangered or threatened wildlife 
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FLUCTUATING WATER LEVELS IN RESER- 
VOIRS; AN ANNOTATED BIBLIOGRAPHY 





ON ENVIRONMENTAL EFFECTS AND MAN- 
AGEMENT FOR 

Fish and Wildlife Service, Fayetteville, AR. 
aw bibliographic catey por Field 10C. 


JUALITY, MACROINVERTEBRATES, 
IN Peg ye AND RE- 
AN ANNOTATED BIBLI- 


OGRAPHY, 
Fish and Wildlife Service, Bowling Green, KY. 
East Central Reservoir In 


Cen' vestigations. 
For primary bibliographic entry see Field 10C. 
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F USE OF THE WHITE AMUR FO 
CONTROL OF PROBLEM AQUATIC PLANTS, 
REPORT 2: FIRST YEAR POSTSTOCKING 


SULTS, 
Florida Game and Fresh Water Fish Commission, 
Orlando. 
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Technical 
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boy 70 ps fie, 9 tab, 55 ref, append. DACW3 


i Bes ic weed control, *A 
weeds, *Blologicdl contro control, White amur, race Se 
Waterfowl, Aquatic Conway, 


Fish, waterfowl and i 
mammal i on Conway, Orange 
were surveyed for one year = 


After the stocking of Lake Conway, Florida, with 
white amur to control vegetation, studies 
on the effects on plankton, benthos and zooplank- 
peel A angsnet- gue rn anggpnnnenet th gp 
ton, benthos and zooplankton communities con- 
founded the determination of the effects of white 
amur introduction. Further long-term 

needed to determine the effectiveness and overall 
impact of introducing white amur for hyte 
pee tconee namin oie data 
on physical-chemical parameters, nde prery 
and abundance and species composition of phyto- 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


eer Tater PT" and benthic macroinverte- 
weeds 


ASSESSING AND MANAGING EFFECTS OF 
REDUCED FRESHWATER INFLOW TO TWO 
TEXAS ESTU. 


National Coastal Ecosystems Team, Slidell, LA. 
Funicelli. 


N.A. 
IN: The Estuary as a Filter, Academic Press, Or- 
lando, FL. 1984. p 435-446, 2 tab, 7 ref. 

Descriptors: 


*Enviromental effects, *Estuaries, 


While a major objective of coastal zone manage- 
ment plans is to maintain the value and use of 
estuaries, decisions aff inflow, a critical com- 


ceded ( onde 
my is pe grote ae changes on key spe- 
cies, (2) reg wore analysis between inflow “ 


Sedecier dotin seats od low nto the re- 
routing of selected wastewater to the river delta, 
and the diversion of in-channel water to inundate 


call ealedlt “oul 


DETERIORATION OF COASTAL ENVIRON- 
MENTS IN THE MISSISSIPPI DELTAIC 
PLAIN: OPTIONS FOR MANAGEMENT, 
— Universities Marine Consortium, Chau- 


D. F. Boesch, J. w. Day, Tabet Turner. 

IN: The Estuary as , Academic Press, Or- 
lando, FL. 1984. wT AGG? fie | tab, 34 tek 14- 
16-0009-8 11-1016. 


way Aqoatie 
‘ater diversion, 


canteens wil 
of southeastern 


‘of natural decay of hiieie 
rd Si snpuuntvel natant dney of 
channelization of river flow, and 
dredging ectvites As esl over 100 sq km per 
year of coastal wetlands are converted to open 
p= > serge of the total U.S. loss rate. 
the options available to reduce the deterioration 
pe wn wetlands, management of new delta ac- 
ee ee ee eee 
channelized wetlands are likely the most effective. 
Ai to stabilize coastal barriers should also be 
sion in their absence. Controlled di 
<aruiae te Gepomenaipoptuechienes ont 
ome ulated areas 
ly to ewusiier significantly to 
new wetland accretion. (Autho) 
'W86-02091 


IMPACT OF RESERVOIRS ON SEASONAL 
AND HISTORICAL SALINITY OF THE COLO- 
RADO RIVER, 


poem of a ome Salt Lake nog St! 
‘or liographic en ld 5B. 
waco Sue: 


HISTORICAL TRENDS IN CONCENTRATION 
AND LOAD OF MAJOR IONS IN THE COLO- 
RADO RIVER 


SYSTEMS, 
Bureau of Reclamation, Denver, 


, CO. 
For primary biblio hic entry see Field 5B. 
W86-02280 _— ny 


FISH AND WILDLIFE MITIGATION PRO- 
GRAM FOR THE COLORADO RIVER BASIN 
SALINITY CONTROL PROJECT - A CASE 


RY, 
Bureau of Reclamation, Boulder City, NV. Lower 
Colorado Region. 


For primary biblio hic entry see Field 5G. 
W86-02312 sche 


POTENTIAL FOR INTRODUCTION OF 
THREE SPECIES OF NONNATIVE FISHES 
INTO CENTRAL ARIZO 


iter. 
S. J. Grabowski, S. D. Hiebert, and D. M. 
Lieberman. 


Report —n June 1984. 124 p, 8 fig, 48 
tab, 316 ref. 


Descriptors: *Environmental im; statement, 
— *Bass, Environmental effects, *Pumping 
es *Food chains, Fish, Fish a 
ater resources development, Water ity, Eco- 
— effects, Fisheries, Rivers, Eagles, 


During operation of the Central Arizona Project 
(CAP) which is designed to deliver allocated Colo- 
tado River water to central and southern Arizona, 
fish will be pumped from Lake Havasu to central 
Arizona recei' waters. The life history charac- 
teristics of three species, water quality 
of CAP source and receiving waters, the existing 
fisheries of CAP sources and receiving waters, 
hysical features of pumping plants, and some life 
history phenomena of the pA moe bald eagle are 
dovnmanted: Striped bass and blue ti may 
have an adverse impact on the of 
Lake Pleasant. These two species and the white 
bass are suspected of having an adverse impact on 
= ecology of the Salt Verde Rivers. Te blue 
—_— enter Lake Pleasant, they will likely survive 
reproduce while striped bass will be much less 
likely to reproduce. Recruitment by introduction 
soeuldl eoaiines ‘Go: ecnes:f thee fedb become 
established and their numbers are not controlled by 
redators or environmental pressures, they could 
sr. ave an impact on the fish food base of the south- 
= — ge along these rivers. (Geiger-PTT) 


MORMON CARTER CLASS III CULTURAL 
RESOURCE SURVEY 
— of Reclamation, Denver, CO. Lower Mis- 


uri Region. 
S. 'R. Bradley, and M. Musitelli. 
September 1984. 103 p, 53 fig, 28 ref, 2 append. 


Descriptors: *Environmental effects, *Archeology, 
Mormon Carter Transmission Line, Fryingpan 
River, Colorado, Water resources development, 
Water transfer. 


The Lower Missouri Region of the Bureau of 
Reclamation conducted a Class III cultural re- 
sources survey of the Mormon Carter Transmis- 
sion Line in the North Fork Fryingpan River 
drainage, Pitkin County, Colorado. Four prehistor- 
ic sites and three historic sites were recorded 
during the survey. Manifestations of cultural be- 
havior resulting from a lifeway of prehistoric, sea- 
sonal resource gan semen are contrasted to the 
manifestation ting from a historic sedentary 
adaptation. The presence of a possible Rose Spring 
Corner No’ ——_ point indicates human 
utilization of the North Fork drainage from at least 





Field 6—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


300 A.D. to the present. Five sites are recommend- 
ed for avoidance or mitigation. The possible pres- 
ence of subsurface deposits at these sites suggests 
eligibility to the National Register of Historic 
Places. (Author) 

W86-02323 


7. RESOURCES DATA 
7A. Network Design 


EVALUATION OF THE RIVER BASING 
DATA rat SUWANNEE RIVER BASIN 
FLORIDA, 1982, 

pean ge Survey, Tallahassee, FL. Water Re- 
sources Di 

R. P. Ronieik, and J. E. Coffin. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
~ jm Report 84-4245, 1984. 22 p, 5 fig, 2 tab, 17 


Descriptors: 


*Surface waters, *Gaging stations, 
Seroctdiing ‘mana, 


it, Flow characteristics, River 
ood profiles, Low flow, *Florida, 
| eemc River basin, Surface-water data net- 


In the 9,950 
River basin in 


ware mile area of the Suwannee 
lorida and a Gonree. a network of 
33 surface-water ted for dif- 
ferent periods o ine from 192 to 1982 was 
evaluated for its capability to provide program 
information Ay floodp ae — ig, flood mage 
management, forecasting of flow extremes, an 
defining the impact of changes in land use on 
surface-water quantity and q stations 
tab dhanaliied based on the Gee o data number 
= years record as current use, long-term wee 
P design. Goals are established for 
each quniicien te for program revi- 
sions include stabi crest _ gages for 
high-flow and flood-profile data, and es- 
tablishing a low-flow network, and establishing 
two and discontinuing one daily discharge station. 


Wae-01036 


GROUND-WATER-QUALITY MONITORING 
NETWORK DESIGN FOR THE SAN JOAQUIN 
VALLEY GROUND-WATER BASIN, CALIFOR- 


Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

W. E. Templin. 

Available OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Inbves- 
Pp 83-4080, 1984. 133 p, 19 pl, 7 fig, 6 


Descri; : Groundwater, Water quality, *Net- 
work design, Geology, Land use, *Water pollution 
sources, *Nonpoint pollution sources, Groundwat- 
er levels, *Groundwater quality, *Groundwater 


Teport 

semnenany monitoring networks for 

Joaquin Valley basin, California. The report —- 
lines an ideal network, ——— sub- 
— to provide direction elopment of 

networks composed of wells currentl 

c198) known to be monitored. The ideal weessee | 
serves as a basis for future expansion of the actual 
—— as more wells are nce _— inven- 
tory o — monitoring netwo: manag- 
ment obj es of these networks are to develop a 


peep of renee quality, ident 
in -water ity, and to identi 
sources of con agp ney tapes 

pone i cna ang wernt nr en 
surface and subsurface 


ity of ground water in the basin, make clear the 
inadequacy of the currently operated networks. 
The expansion of ground-water-quality moni 

in the San Joaquin Valley, therefore, would be 
necessary to approximate the objectives of the 
ideal network. (USGS) 

W86-01953 


COST-EFFECTIVENESS OF THE U.S. GEO- 
LOGICAL SURVEY STREAM-GAGING PRO- 
GRAM IN ARKANSAS, 

——. Survey, Little Rock, AR. Water Re- 

sources Di 

M. E. Darling, and T. E. Lamb. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Reso Investi- 


esources 
= Report 84-4084, 1984. 91 p 10 fig, 13 tab, 23 


a, “Surface water records, *Statistical 
analysis, Gaging, Gaging station, Network, 
eeneuiow, Stream gaging, *Arkansas, *Cost- 
effectiveness. 


This report documents the results of the cost- 
SS a. of the stream-gaging program in Ar- 
kansas. Data uses and sources were identi- 
fied for the daily-discharge stations. All daily-dis- 
charge stations were found to be in one or more 
data use categories, and none were candidates for 
alternate m which would result in discon- 
tinuation or conversion to a partial record station. 
The cost for operation of daily-discharge stations 
and routing costs to partial record stations, crest 
gages, oolletion control stations as well as seven 
recording ground-water stations was evaluated in 
the ee Cost-Effective Resource al- 
location (K-CERA) analysis. This operation under 
current practices requires a budget of $292,150. 
The average error of estimate of stream- 
je record for the Arkansas District was analyzed 
at t. 
W86-01961 


ENVIRONMENTAL ‘TERMITE’ _INSPEC- 
TION 


Ss, 
For primary bibliographic entry see Field 5A. 
Ww 223 


ANNUAL AVERAGE CLIMATIC MAPS OF 
THE UNITED STATES, 

National Climatic Data Center, Asheville, NC. 
Environmental Information Summaries, C-21, Sep- 
tember 1983. 10 p, 4 ref. 


Descriptors: *Mapping, *Maps, *Climatology, 
Meteorological data collections, *United States, 


collections, Weather data collections, Dewpoint, 
Thunderstorms. 


Several annual a maps of the 
United States by the Nationa! Climatic 
Data Center no ee The maps may be 
— os allergy studies, corrosion pro- 
tection requirement determinations, agriculture, 
and general climatology. Average annual 
Son toneh noniaiiition teaon temperature, 1941- 
970; total precipitation (water equivalent), 1941- 
1970; relative humidity, Loagees d anes 
point temperature, generally annual av- 
ddlg thheh tales dein on 0 cont thee 
face, generally 1953-1975; mean annual number 
of Geuadeestores, gosentty 1940-1977 ——— 
ann heating degree contiguous United 
States and Alaska), ly 1951-1980. These cli- 
matic maps reflect average atmospheric conditions 
that occur over periods of years. Often, observed 
conditions for any given year will differ signifi- 
cantly from those indicated in eordanine. 
dion Ghagihd be wed id taterpeiating on 
alized maps as psn sagen pe oF 
distances, ly in mountainous areas, due to 
differences in altitude, slope of terrain, type of soil, 
vegetation cover, bodies of water, air drainage, 
urban heat effects and other effects. Upon examina- 
tion of mapped data, sulfur oxide emission densities 
were found to be correlated with corrosion poten- 
tial. (Geiger-PTT) 


W86-02321 


ILLINOIS GROUND-WATER age ny 
NETWORK - A PRELIMINARY PLANNING 


DOCUMENT, 

—_—— Survey, Urbana, IL. Water Resources 
L R. Frost, M. O’Hearn, J. P. Gibb, and M. G. 
Sherrill. 


Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 84-584, 
1984. 37 p, 11 fig, 1 tab, 28 ref. 


Descriptors: *Groundwater, *Geohydrologic 
units, undwater levels, Water = Ground- 
water reservoirs, Network design, Networks, Data 
storage and retrieval, “Illinois, *Groundwater 
monitoring, Data management. 


Water-level and water-quality go nigra oh in Illinois 
were evaluated to determine the and 
completeness of — data bases. Sangre 
wae data in present data bases are 
provide information on ground-water q fy ead 
water levels in large areas of Illinois and in the 
major geohydrologic units underlying Illinois and 
surrounding areas. Data- ement needs indi- 
cate that a new data base is desirable and could be 
developed by use of carefully selected available 
data and new data. Types of data needed to define 
ground-water quality and water levels in selected 
qravieckes units were tentatively identified. 
y incl data on concentrations of organic 
chemicals related to activities of man, and concen- 
trations of inor; chemicals which relate either 
to man’s activities or to the chemical composition 
of the source aquifer. Water-level data are needed 
which can be used to describe short- and -term 
stresses on the ground-water resources of 
Establishment of priorities for data collection has 
been deferred until existing hydrologic data files 


solicited and compiled. (USGS 
W86-02355 siete 


EVALUATION OF THE CREST-STAGE GAGE 
PR IN LOUISIANA, 

pore Survey, Baton Rouge, LA. Water Re- 
sources Di' 

R.A. Herbert, D. D. Carlson, and G. J. Wiche. 
Available from OFSS, Yo oe Box 25425, Lake- 
wood, CO 80225 . USGS Water-Resources Investi- 
gation Report 84-4204, 1985. 24 24 p, 11 fig, 9 tab, 10 


Descriptors: *Network analysi 
Crest gages, Annual 
floods, Index stations, 
, *Flood recurrence interval, Flood 


Annual-; dischar, Crest 
Fe acetate ies age ages 


STREAM-GAGING 





Geological Survey, Lakewood, CO. Water Re- 


sources Div. 

K. L. Wahl, and J. R. Cri 3 

Available from OFSS, S, Box 25425, Lake- 
wood, CO 80225. USGS Water Resources Investi- 
eprint > 1984. 13 p, 1 fig, 2 tab, 6 


Descriptors: *Network design, * stations, 
Streamflow, *Streamflow measurement, *Multi- 
purpose networks, California. 


A method for evaluating the relative worth of 
individual streamflow > a multipu- 
pose network is presented. ae 
station in the network is evaluated on the basis of 


importance of individual 
= -factor a i bth ei 
point values are assigned 
rating factor are somewhat ee A table of 
for assigning those 


7B. Data Acquisition 


WATER-RESOURCES INVESTIGATIONS OF 


Available from OFSS, USGS Box 25425 Lake- 


wood, CO 80225. USGS Open-File Report 84-622, 
1984. 112 p, 4 fig, 5 tab, 6 ref. 


Descriptors: *Water resources, *Hydrologic data, 
*Wy Streamflow, Sediment load, Water 

, Groundwater, Water ‘one Environmen- 
tal fects, Oil shale, *Coal 


This report contains lists and location maps of 
streamflow and reservoir stations, crest-stage par- 
tial-record stations, water-quality stations, 

» ecamepeummaten eats 


* Air- drill- 
ng Dated gee spe woe aa 
Wireline coring, Core: 


discharge in the coring 
Sarg por inh ut plison, a dust-and-cuttings 
aoe subassemb! built by 


or puma was yd (0805) 


ANNUAL SUSPENDED-SEDIMENT LOADS IN 
THE GREEN RIVER AT GREEN RIVER, 


UTAH, 1930-82, 
ar art even Salt Lake City, UT. Water 
For primary 4 bibliographic entry see Field 2J. 


tion, 
a pny bibliographic entry see Field 2B. 


oN NETWORKS FOR STORM OBSER- 
National Weather Service, Sterling, VA. Test and 


and for understorm Observation 
- Analysis, April 1982. p 1-31, 24 fig, 2 tab, 47 


*Thunderstorms, *Meteorological 

Sen ctiedaa *Radar, *Networks, *Data acqui- 
sition, Network _. Data collections, W 

data collections, Remote sensing, Reviews, Storms, 


Se ee ees nee 


National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Weather Modification Program 


J. McCarthy, and D. L. Veal. 
IN: eae SO aeans and Seek 
and Ti Te 


We Observation 
- Amiyeia neal 1982. p 47-76, 18 fig, 1 tab, 43 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 
Descriptors: *Thunderstorms, *Radar, *Aircraft, 
ial photography, *Meteorological data collec- 
tions, Remote sensing, Lightni Comput- 
ers, Data acquisition, Storms, Weather data co! 
tions, Data collections. 


a ‘thor efforts ——- exist which devote 
—- forts tow: understanding the 
thunderstorm. can serve as a direct in situ 
of thunderstorms whereas radar is indirect. 
rs that can be mounted on the aircraft are 
those that measure tem humidity, 
pr a ce agate seeped 
are ry im; samp)! 
Pe can gp ge dn age ane 
Liquid water content is calculated by summation 
of drop size spectrum or by direct bulk measure- 
ment techniques using yin omen optical flow 
waiptiaea agliinie Geen ve radiometers, 
paper ips, synthetic lament ad how otal 
water indica’ 
be measured by foil impaction, optical devices and 
momentum sensing. Ice are collected by 
par replication, on oil-coated slides, or are 
NE ee Saree ae Se 
provide the aircraft crew with immediate thunder 
storm data. Airborne omnes veins, sys- 
tems are usually designed to operate for data acqui- 
sition, self-check or pi Aa renee en 
” Seeemn pact wh ep my too 
or radar jammin, tning suppression. 
Examples are presented of cases where instrument- 
data have been combined with other 
direct and remote sensors to yield valuable data on 
thunderstorms. (Geiger-PTT) 
W86-02005 


PHOTOGRAMMETRY OF THUNDER- 
STORMS, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Weather Modification Program 


Office. 

R. L. Holle. 

IN: Thunderstorms: A Social, Scientific, and Tech- 
nological Documentary. Volume 3: Instruments 
and Techniques for hunderstorm Observation 
and Analysis, April 1982. p 77-98, 10 fig, 29 ref. 


Descriptors: *Thunderstorms, *Clouds, *Photo- 
grammetry, *Aerial photography, *Meteorologi 
hy, Data collections, 


OBSERVATION AND MEASUREMENT OF 
HAILF. 


‘ALL, 
National Center for Atmospheric Research, Boul- 
der, CO. Convective Storms Div. 


Scientific, and Tech- 
nological Volume 3: Instruments 
and Techniques for Thunderstorm Observation 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


and Analysis, April 1982. p 149-180, 15 fig, 3 tab, 
70 ref. 


: *Hail, *Networks, *Measuring instru- 
ments, *Remote sensing, *Weather data collec- 
tions, Thunderstorms, etwork design, Precipita- 
tion, Data acquisition, Radar, Meteorological data 
collections, Data collections, Tornadoes. 
Techniques for measuring hailfall have undergone 
— improvements in the past 25 or 30 years 

the introduction of simple but effective 

pernn le in well-designed networks. The wind 
that accompanies hail a strong influence on 
crop because it can im; a velocity com- 
ponent to hailstone sev: times that acquired 

free fall alone. For some purposes, volun- 

aan er networks of hailfall which were in- 
troduced 100 yr ago, are still useful today. Types 
of hail measuring or reco instruments in use 
today include the ae ilcube, geophone hail 
gage, Illinois State Water Survey hail gage, hail- 
fain separator, time-resolving hail recorder, hail- 
chilled-kerosene _hailstone 


veloping hailfall observation ema 9 ratio 
between the area of the hailstreak and the area 
represented by one grid point should be obtained 
for a a of hailstreaks that represent the Lap 
tribution of hailstreaks to be expected in 
ane. The size of the network determines the 
number of study events available each year and the 
number of instruments required to monitor them. 
er-. 
86-02007 


WEATHER RADAR, 

National Severe Storms Lab., Norman, OK. 

R. J. Doviak, D. Sirmans, and D. Zrnic. 

IN: Thunderstorms: A Social, Scientific, and Tech- 
nological Documentary. Volume 3: Instruments 
and Techniques for hunderstorm Observation 
and Analysis, April 1982. p 181-239, 24 fig, 92 ref. 


Descriptors: *Radar, *Remote sensing, *Data ac- 
quisition, *Meteorological data collections, *Meas- 
uring instruments, Data collections, Weather data 
collections, Tornadoes, Storms, Cyclones. 


A foundation of weather radar principles is given 
and related to the on 23 8 meteorological proper- 
ties. Subjects such as light scattering properties of 


hydrometeors and extracting a target’s properties 
from its echoes are reviewed. Radar parameters 

and echo power are related to the weights given to 
a hydrometeoric a et’s backscatter cross section. 


The radar si 


starting from the transmitter 
ee 


Ay the antenna, along the beam to 
and return to the receiver, highlighting 
way the a —— Pp . The 
discussed a discrete 

—eee ned and the radar 
ry for conven- 

ler radar is ye included. These 
extended to the more complex 

_ which is a conglomerate of discrete 
en lucing a continuous stream of echoes 
origin or the dly uctuating = and phase. The 
fluctuations aoe mer and the 


pm J 


target Sainte devon ah eter 
equation are considered. 
tional non- 


principles are 
weather tar; 


Radar overcomes the primary difficulties associat- 
ed with rain gages; radar measurements are man 
an area, available in real time, and from a si 
location. The cost of radar is similar to that o' 
dense rain gage network. Rain are dateie, 
less costly, but often erroneous in their measure- 
ments. Instrument errors and areal errors of rain 
pages are described. The radar equation and calcu- 
of rainfall rate are described. Factors causing 
errors in radar measurement of rainfall may be 
grouped into three broad categories: estimating of 
radar reflective factor; time and space averaging of 
substantial variations in reflectivity; and variations 
in the reflectivity-rainfall rate (Z-R) relationship 
and below-beam effects. A comparison of areal 
radar and gage measurements was made in nine 
experiments using one average relationship for all 
storms. The very large storm-to-storm and within 
storm errors in radar rainfall estimates dictate that 
estimates should be adjusted further. Adjustments 
usually involve either ae sp the Z-R relation- 
ship by storm type or keeping the Z-R relationship 
fixed and using rain gage observations to correct 
the radar estimates. (Geiger-PTT) 
W86-02009 


USE OF SATELLITE OBSERVATIONS, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Weather Modification Program 

ice. 

R. A. Maddox, and T. H. VonderHaar. 

IN: Thunderstorms: A Social, Scientific and Tech- 
nological Documentary. Volume 3: Instruments 
and Techniques for Thunderstorm Observation 
and Analysis, April 1982. p 279-308, 22 fig, 52 ref. 


Descriptors: ‘*Satellite technology, *Thunder- 
storms, *Data acquisition, *Radiometry, *Weather 
data collections, , Remote sensing, Storms, 
Weather modification, Meteorological data collec- 
tions, Data collections, Cloud physics, Micro- 
waves, Weather forecasting. 


Satellite data are being developed for a variety of 
applications to thunderstorm research and oper- 
ational forecasting and warning. The vertical-tem- 
Cee profile radiometer been used by 
OAA satellites while the visible and infrared = 
scan radiometer has been used by NASA. 
rapid technological development of camen/aie- 
chine interactive computer systems that permits 
selective processing of digital satellite data is pro- 
ducing an increased amount of thunderstorm-relat- 
ed research. The NASA space shuttle will elimi- 
nate many restrictive weight and size limitations 
and allow more sophisticated infrared and micro- 
wave instruments to be placed in geosynchronous 
orbit. Satellite imagery is used in thunderstorm 
detection, monitoring, and forecasting by deter- 
mining convective rainfall, monitoring movement 
and intensity of thunderstorm gust fronts, deter- 
mining severe-thunderstorm/jetstream _relation- 
ships and thunderstorm boundaries and intersec- 
tions. Satellite technology has also been helpful in 
defining cloudtop tornadic signatures, studying 
mesoscale onvective weather systems, and examin- 
ing cloudtop temperature fields, cloud motions and 
wind fields. Satellite technology has also aided 
— ) involving thunderstorm hysics such 





mer hae equation is devel 

Doppler spectrum and its principal moments are 

related to the spatia! distribution of target reflectiv- 

eg its velocity. Example — of radar data 
severe storms are presen - 

— P (Geiger-PTT) 


MEASURING STORM RAINFALL BY RADAR 


E. A. Brandes, and J. W. Wilson. 

IN: Thunderstorms: A Social, Scientific and Tech- 
nological _Documen' . Volume 3: Instruments 

and Techniques for Thunderstorm Observation 
and Analysis, April 1982. p 241-277, 13 fig, 4 tab, 
90 ref, 1 append. 


Descriptors: *Radar, *Remote sensing, *Rain 
pases, *Data acquisition, *Comparison studies, 

easuring instruments, Data collections, Weather 
data collections, Rainfall, Gages, Storms, Meteoro- 
logical data collections. 


modification. (Geiger- 
W86-02010 


EVAPOTRANSPIRATION OBTAINED FROM 
REMOTE SENSING METHODS, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

J. L. Hatfield. 

IN: Advances in Irrigation, Volume 2, Academic 
Press, New York. 1983. p 395-416, 15 fig, 62 ref. 


Descri tors: *Evapotranspiration, *Remote sens- 
ing, *Soil-water-plant relationshi — ww. * Tem- 


ture, Infrared analysis, 
icrowaves, Soil mia 


State-of-the-art remote sensing techniques for esti- 
mating crop stress and ayers goseee include 
evapotranspiration models, infrared thermometry, 
measurements, and microwave techniques. 

j Soa can be used to estimate crop 
stress id to estimate water availability to 


74 


a crop. Canopy temperature is also combined with 
traditional methods to indicate crop water de- 


USE OF AERIAL PHOTOGRAPHY AND 
REMOTE SENSING IN THE MANAGEMENT 
OF HAZARDOUS WASTES, 

Ohio State Univ., Columbus. 

For primary bibliographic entry see Field 5G. 
W86-02224 


DETECTION OF SUBSURFACE SALINITY 

WITHIN THE NORTHERN SLOPES REGION 

OF VICTORIA, AUSTRALIA, 

Commonwealth Scientific and Industrial Research 

Organization, Canberra (Australia). Div. of Water 

and Land Resources. 

B. G. Williams, and M. Braunach. 

IN: Salinity in Watercourses and Reservoirs, But- 

pity se Boston. 1984. p 515-524, 4 fig, 
, 12 ref. 


Descriptors: *Saline water, *Salinity, *Ground 
water, Subsurface —. Subsurface water, 
Electromagnetic induction, Exploration, Australia, 
*Geophysical studies. 


The application of electromagnetic induction to 
on the itude and spatial variability of 
Sy top epee 
tion to under geolo sa- 
linization, are domed, The broad road scale recon- 
naissance survey across the lower Northern Slopes 
of Victoria indicates the magnitude of potential 
secondary salinization in that region. It also indi- 
cates the inherent variability in the distribution of 
ed ical forma- 
tions. The messes A — Fespe. peas Bs Tequency (5 
km) does not tion of prob- 
lems and possible poten ng << it ft does indicate that 
eee 300 km of that 500 km transect have 
a potential for secondary salinization should the 
groundwater system be conducive to the mobiliza- 
tion and transport of soluble salts. (Halterman- 


PTT) 
W386-02310 


PROGRESS REPORT: PERFORMANCE OF 
THE VIBRATING U-TUBE FLUID DENSITY 
Poon be FOR MEASURING SUSPENDED-SEDI- 


CONCENTRATION, 
— Survey, Minneapolis, MN. Water Re- 
sources Di 
J.P. ac 
Available from Fed Inter-Agency Sed Proj, St 
oe Falls Hyd. Lab, Minneapolis, MN 55414. 
. Corps of Engineers, 1984. 16 p, 5 fig, 3 ref. 


Descriptors: Measuring instruments, *Sediments, 
Suspended ‘load, *Settling tubes, *Fluid-density 
gage, ° P concentration, *Densi- 
ty . 


The vibrating U-tube a gage shows 
promise in automating the measurement of sus- 
pended-sediment concentration. The may be 
operated with the U-tube in the upright vertical 
position to ee er agptom 4 at bes ‘sediment 
concentrations by stopping low letting 

sediment settle to the bottom. Sediment with a 
particle-size range of 62 to 1000 micrometers was 
tested, and the sensitivity of the instrument in- 
creased by a factor of five. The condensation of 


readings at water temperatures 
below 12C. The gage response is linear with case 
pressure. An improved reference oscillator was 
Sored and shoves. Gs Sicmmiinetery h-aniians 
temperatures from 15 to 35C. The reference fre- 
quency was increased to 20 kHz from the 12.8 to 
kHz of the earlier studies. (USGS) 
W86-02348 





INSTRUMENTATION FOR MEASURING 
LAKE AND RESERVOIR EVAPORATION BY 
THE ENERGY-BUDGET AND MASS-TRANS- 
FER METHODS, 

Geological Survey, NSTL Station, MS. Water Re- 





sources Div. 

A. M. Sturrock. 

wood, CO 8022 35 USGS Open! File Report 84-863, 
-File Report 

1985. 21 p, 7 he 4 ref. 


Descriptors: *Evaporation, *Mass transfer, 
*Energy budget, Reservoir evaporation, Lake 
evaporation, Air temperature, Water temperature, 
*Instrumentation, Psychrometer, Méicrologger, 
Pyranometer. 


Instrumentation currently used by the U.S. Geo- 
logical Survey in studies of lake and reservoir 
en en eee This instru- 
mentation is used for the measurement of solar and 
terrestrial energy necessary to apply the mass- 
transfer or energy budget methods. The ener 
budget requires a quantative determination of 
se diemnlection of tat hangs te deeade of enctgy 
the c! in storage of energy 
within the lake. (USGS) 
W86-02379 


DISCHARGE RATINGS FOR CONTROL 
GAGES AT MISSISSIPPI RIVER LOCK AND 
DAM 11, DUBUQUE, IOWA, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4A. 
W86-02401 


7C. Evaluation, Processing and 
Publication 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE PROVINCE, SOUTHERN 
CALIFORNIA, 

Geological Survey, Lakewood, CO. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2F. 
W86-01921 


SEDIMENT YIELDS IN EASTERN MONTANA: 
SUMMARY OF DATA AND PROPOSED 

TECHNIQUES FOR ESTIMATING SEDIMENT 
YIELDS FROM SMALL, UNGAGED WATER- 


+ gmae Survey, Helena, MT. Water Resources 
iV. 

For primary bibliographic entry see Field 2J. 
W86-01922 


GROUND-WATER DATA FOR MICHIGAN-- 
Soe Survey, Lansing, MI. Water Resources 


For primary bibliographic entry see Field 2F. 
W86-01950 


HYDROGEOLOGIC DATA FROM PARTS OF 
THE DENVER BASIN, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W86-01952 


GROUND-WATER RESOURCES OF LANFAIR 
FENNER V. 


sources Div. 
For primary bibliographic entry see Field 2F. 
W86-01955 


IRRIGATION DATA FROM CHASE, DUNDY, 
AND PERKINS COUNTIES, 


NEBRASKA, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
‘or primary bibliographic entry see Field 2F. 
W86-01957 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


JANUARY 1984 WATER LEVELS, AND DATA 


pees od Survey, Lawrence, KS. Water Re- 
age For primary bibliographic entry see Field 2F. 


DEVELOPMENT AND EVALUATION OF 
TECHNIQUES FOR THE DETERMINATION 
OF THE GROUND-WATER POTENTIAL IN 
THE SOUTHERN ORANGE FREE STATE AND 
NORTHERN CAPE PROVINCE; VOLUME 5: 
STATISTICS AND DATA ANALYSIS, 

Water Research Commission, Pretoria (South 
Africa). 

G. J. Van Tonder, and F. D. I. Hodgson 

_—— 1981. 165 p, 29 fig, 25 tab, Sb, 33 ref. K5/ 


Descriptors: *Data processing, *Computer pro- 
grams, *Statistical analysis, *Geohydrology, Math- 
ematical studies, Standard deviation, Correlation 
coefficients, Cluster analysis, Linear regression, 
Maps, Contour maps, Graphical analysis, Factor 

lysis, Principal component analysis, Orange 
Free State, *South Africa. 


A computerized hydrogeochemical data bank is 
available for users in South Africa. Three groups 
of programs are described: (1) programs to read 
data into the com Figg, hema po 
desired format (all data on a single sample or tables 
of data for iyelette —_- (2) = geet! for 

statistical analysis (mean, mod: Bed geen 
deviation, correlation couficdaats, multiple li we 
regression, factor analysis, cluster analysis), and (3) 
rograms to obtain graphical oe of data 
oa cnn on diagrams, Schoeller diagrams, 
diagrams, contour maps, etc.). 


MUNICIPAL SOLID WASTE MANAGEMENT 
FACILITY LOCATION MAPPING: SUPPORT 
ACTIVITIES REPORT, 

a Natural Resources Information System, 


For primary bibliographic entry see Field SE. 


EVALUATION OF THE GROUND-WATER RE- 
SOURCES OF COASTAL GEORGIA: PRELIMI- 
NARY REPORT ON THE DATA AVAILABLE 
AS OF JULY 1983, 

paren 4 Survey, Doraville, GA. Water Re- 


REK E. foe S. E. Matthews, and H. E. Gill. 
Available from OFSS, USGS, Dax 25425 Lake- 

wood, CO 80225. USGS Open-File Report 84-228, 
1984. 55 p, 21 fig, 4 tab, 120 ref. 


Descriptors: *Hydrologic data, *Groundwater, 
*Well use, *Georgia, *Coastal area, *Monitoring 
networks, *Principal artesian aquifer, *Floridan 
aquifer, Test-well drilling. 


compilation of ground-water data that have 
oN Eee 
area of Georgi 


between the 


ea Survey and other 
a o 
poser etn ame ological Sur 

Tess sateen dun indiepiee Gas ‘eheanaeen 
available for use in the evaluation of the ground- 
water resources of the 13 counties of coastal Geor- 
ee, es ee 


discussion of previous and ongoing investigations 
networks, and an extensive list of 


and 
references. at 1:24,000, 1:100,000; and 
1:1000,000 scales contain well locations and iden- 
tifers for all wells in the Ground Water Site Inven- 
pm nyten ge ortega loa he Ay 
Tada gueuies of edited ten hematin 

summaries of site information 

from GWSI, including well identifiers and names, 
latitude-longitude location, depth of well, altitude 
of land and use of water are presented. 
Water-use data from the National Water Use Data 
System, and water use for irrigation from the Uni- 
Georgia, Department of Agriculture 


75 


survey, are tabulated. Also included are pertinent 
information on geophysical surveys and data ob- 
tained, and proposed project activities, particularly 
test-monitor well drilling. (USGS) 

'W86-02352 


PRINCIPAL FACTS FOR Mays STATIONS 
EOTHERMAL 


AREA, | f A, 
Geological Survey, Carson City, NV. Water Re- 
For primary bibliographi Fiel 

or primary bibliographic entry see Field 8E. 
W86-02358 


RECORDS OF SELECTED WELLS, ST. MARYS 
AND CALVERT COUNTIES, MAR 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

D. D. Drummond. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. Maryland State Basic Data 
Report 14, 1984. 117 p, 41 fig, 10 tab, 6 ref. 


Descriptors: *Hydrogeologic data, Data collec- 
tions, *Hydrologic data, *Maryland, *Calvery 
County, *St. Marys County. 


Hydrogeologic data for Calvery and St. Marys 
Counties in southern Maryland were compiled 
from previously published and unpublished 
sources. The report includes records of wells in- 
ventoried by the U.S. Geological Survey such as 
state permit number, owner’s name, driller, date 
drilled, elevation, well depth, aquifer, water-level 
data, discharge data, specific capacity, use of 
water, and pump type. Also included are observa- 
tion well lists, sts of available geophysical logs, 
descriptive logs, chemical quality analyses, and 
pumpage data, as well as location maps for all data 
sites. (USGS) 

W86-02359 


MASS WATER-LEVEL MEASUREMENTS OF 
FALL 1984 IN THE CENTRAL PLATTE RIVER 
BASIN, NEBRASKA, 

oe Survey, Lincoln, NE. Water Resources 

Vv. 

J. T. Dugan. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 85-193, 
1985. 22 p, 3 fig, 1 tab. 


Descriptors: *Groundwater levels, *Observation 
wells, Data collections, Hydrologic data, *Nebras- 
ka, Central Platte River basin, *Water level meas- 
urements. 


Mass water-level measurements were conducted in 
the mg Platte River ee ee for = 
urpose of providing data to the jureau Oo} 

Rechanetion for the development of a detailed maj 
of water-table conditions during the fall of 19: 
The objective was to provide a network of obser- 
—— wells a approximately 2- to 3-mile intervals. 
ovember 1984, 736 wells were 
prc peep which 526 were measured as part of 
existing ground-water observation-well networks. 
The remaining 210 wells not previously measured 
and required —— inventorying. The report 
consists of maps of the study area and locations of 
the observation wells. An appendix of pertinent 
well data includes: legal location, land-surface alti- 
tude, depth-to-water, water-table altitude, date of 
measurement, and type of well. (USGS) 
W86-02360 


ANALYSIS OF GROUND-WATER-QUALITY 
DATA IN MONTANA, 
— Survey, Helena, MT. Water Resources 


R. E. Davis, and G. D. Roge 

Available from OFSS, aS Box 25425 Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

— Report 84-4173, 1984. 177 p, 26 fig, 79 tabs, 
6 ref. 


Descriptors: *Water quality, Chemical properties, 
Environmental protection, *Montana, *WAT- 
STORE, *Data collections. 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


Ground-water-quality data for Montana in the U.S. 
an. Survey’s computer data file WAT- 
STO were evaluated for nine geohydrologic 
units oat of the State east of the Rocky Moun- 
tains for two geohydrologic units in the west- 
ern mountainous part of the stated region. The 
availability of data for inorganic, trace, and organ- 
ic constituents for each grou ping of units was 
assessed. Median dissolved-solids concentrations 
for the groupings of units range from about 100 to 
5,000 liter. However, the sana 
and distribution of data sites for some groupin _— 
units wee inadequate to be representative o 
aquifer as a whole. Concentrations of most trace 
constituents do not exceed Federal primary drink- 
ing-water standards, although exceptions occur. 
Few data were available for organic constituents. 
(USGS) 

W86-02361 


DRAINAGE BASINS IN ST. JOHNS COUNTY, 
FLORID. 


Geological Survey, Tallahassee, FL. Water Re- 
iV. 

D. W. Foose. 

Available from OFSS, USGS Box 25425 Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

— Report 84-4232, 1984. 1 map, 3 fig, 3 tab, 4 

ref. 


Descriptors: *Drainage basins, Ditches, Divides, 
Beach, Drainage patterns, Tidal streams, *Ma 
*Florida, *St Johns County, Hydrologic units, 
*Drainage areas. 


The highest point in St. Johns County, Florida is 
only slightly above 65 feet above sea level and 
drainage divides are indistinct and readily influ- 
enced by cultural features. This report delineates 
some 80 drainage basins (or artificial equivalents to 
natural basins such as the Kewanee 4 Waterway) 
within the county and their areas in square miles. 
Total area of St. Johns County is about 670 square 
miles. (USGS) 

W86-02363 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE OF PROVINCE, TEXAS, 
Geological Survey, Lakewood, CO. Water Re. 
sources Div. 

B. T. Brady, M. S. Bedinger, D. A. Mulvihill, J. 
Mikels, and W. H. Langer. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4121-B. 14 p, 3 fig, 38 ref. 


Descriptors: ‘*Groundwater levels, *Springs, 
*Maps, Basin and Range province, *Texas. 


This report is part of a U.S. Geological 
Survey project to characterize the geology and 
hydrology of the Basin and Range province. The 
report consists of two maps age ig hydrologic 
pe gn of the Texas part of the Basin and 
Pit province. The first map, ry a scale of 
000, shows the approximate altitude of the 
set table, and the etien. temperature, and 
flow of large springs. The altitude of the water 
table is shown by contours where sufficient data 
exists; otherwise it is shown by data points. Springs 
with flows of 10 gallons per minute or more have 
been mapped. A second map at a scale of 
1:1,000,000 shows the depth to ground water and 
areas of basin fill or consolidated rocks. In areas 
where the foe ps to ground water is less than 500 
feet, the di is shown by lines of equal depth to 
water or data points where data are insufficient to 
draw lines. Areas where the depth to the water 
table is generally greater than 300 feet. (USGS) 
W86-02366 


MAPS SHOWING GROUND-WATER UNITS 
AND WITHDRAWAL, BASIN AND RANGE 
PROVINCE, TEXAS, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

B. T. Brady, M. S. Bedinger, and J. Mikels. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 


gations Report 83-4121-A, 1984. 13 p, 3 fig, 38 ref. 


Descriptors: *Groundwater, *Groundwater move- 
ment, *Maps, Selective withdrawal, Groundwater 
levels, Basin and Range province, *Texas. 


This map report is part of a U.S. Geological 
Survey project to characterize the geology and 
hydrology of the Basin and Range province. The 
report consists of two maps a hydrologic 
eeentes of the Texas part of the Basin and 
province. The first map, at a scale of 
1:500, 000, divides the area into ground-water units, 
hich approximate ground-water drainage. In ad- 
dition to ground-water units, the map shows con- 
solidated-rock areas, basin fill, pote Ae ground- 
water flow directions, and man-induced and natu- 
ral-discharge areas. A second map at a scale of 
1:1,000,000 shows quantity of ground-water with- 
drawal. (USGS) 
W86-02367 


MAPS SHOWING GROUND-WATER UNITS 

AND WITHDRAWAL, BASIN AND RANGE 

PROVINCE, UTAH, 

Geological Survey, Lakewood, CO. Water Re- 

sources Div. 

M. S. Bedinger, J. S. Gates, and J. R. Stark. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 
— Report 83-4122-A, 1984. 22 p, 3, fig, 1 tab, 
8 ref. 


Descriptors: Groundwater, *Groundwater move- 
ment, *Maps, Groundwater levels, Selected with- 
drawal, Hydrogeology, *Basin and Range prov- 
ince, *Utah. 


This map report is part of a U.S. Geological 
Survey project to characterize the geology and 
hydrology of the Basin and Range province. The 
report consists of two maps describing selected 
hydrologic properties of the Utah part of the Basin 
and Range province. The first map, at a scale of 
1:500,000 divides the area into ground-water units, 
which approximate ground-water drainage. In ad- 
dition to ground-water units, the map shows con- 
solidated-rock areas, basin fill, generalized ground- 
water flow directions, and man-induced and natu- 
ral-discharge areas. A second map at a scale of 
1:1,000,000 shows quantity of ground-water with- 
drawal. (USGS) 

W86-02368 


MAPS SHOWING GROUND-WATER UNITS 


‘ALIFORNIA, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
M. S. Bedinger, W. H. Langer, and W. R. Moyle. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4116-A, 1984. 12 p, 3 fig, 40 ref. 


Descriptors: Groundwater, *Groundwater move- 
ment, *Maps, Groundwater levels, Selective with- 
—s — *Basin and Range prov- 


This map report is part of a U.S. Geological 
Survey project to characterize the geology and 
hydrology of the Basin and Range province. The 
report consists of two maps describing selected 
hydrologic properties of the southern California 
part of the Basin and Range province. The first 
map, at a scale of 1:500,000, divides the area into 
ground-water units, which approximate ground- 
water drainage. In addition to ground-water units, 
the map shows consolidated-rock areas, basin fill, 
gene! ground-water flow directions, and 
man-induced and natural-discharge areas. A 
second map at a scale of 1: 1,000,000 st shows quanti- 
y od os withdrawal. (USGS) 


GEOLOGIC AND HYDROLOGIC DATA COL- 


Geological Survey, Urbana, IL. Water Resources 


iv. 
For primary bibliographic entry see Field 2E. 
ws 372 


WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN MISSOURI, 
FISCAL YEAR 1985, 

Geological Survey, Rolla, MO. Water Resources 


Div. 

W.M. Kratzer, and K. L. Jenkins. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Open-File Report 85-188, 
1985. 57 p, 8 fig, 1 tab, 64 ref. 


Descriptors: *Missouri, *Hydrologic data, *Net- 
works, Streamflow, ors stations, Data collec- 
tion, District projects, *Hydrologic reports. 


Water-resource activities of the U.S. Geological 
Survey in Missouri consist of collecting hydrologic 
data and making interpretive studies. These 
projects are funded through joint-funding agree- 
ments with State and local agencies, transfer of 
funds from other Federal + pene and direct Fed- 
eral funds. These data and the results of the investi- 
gations are published or released by either the U.S. 
Geological Survey or by ting agencies. 
This report describes the hydrologic data-collec- 
tion program and local or areal investigations in 
Missouri for fiscal year 1985 and provides a list of 
selected water-resources references for Missouri. 
(USGS) 

W86-02375 


GROUND-WATER DATA FOR GEORGIA, 1984, 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 

J.S. Clarke, S. A. Longsworth, K. W. McFadden, 
and M. F. Peck. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 85-331, 
1985. 150 p, 71 fig, 48 tab, 40 ref. 


Descriptors: *Groundwater, *Water levels, 
Aquifers, *Georgia, Water quality, *Groundwater 
data, Groundwater levels, Groundwater quality. 


Continuous water-level records from 155 wells and 
more than 800 water-level measurements made in 
Georgia during 1984 provide the basic data for this 
report. Selected wells illustrate the effects that 
changes in recharge and pumping have had on the 
various ground-water resources in the State. Daily 
mean water levels are shown in h my og for 
1984. Monthly means are shown the 10-year 
— 1975-84. Mean annual water + ina ranged 
m 7 feet lower to 7 feet higher in es Gene 
1983. Water-quality samples are collected periodi 
cally throughout Georgia and analyzed as ~~ s a 
real and regional ground-water studies. Along the 
coast, chloride concentrations in the Floridan aqui- 
fer system generally remained steady. (USGS) 
W86-02376 


i gl a HYDROLOGIC CHARAC- 
TERISTICS OF STREAMS IN MASSACHU- 
SETTS--MERRIMACK RIVER BASIN, 

saga Survey, Boston, MA. Water Resources 


S. W. Wandle, and R. A. Fontaine. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 84-4284, 1984. 54 p, 5 fig, 5 tab, 32 
ref. 


Descriptors: *Drainage area, *Flow duration, 

*Low flow, *Frequency analysis, Flow character- 

istics, Streamflow, Surface water, *Massachusetts, 

Nashua River basin, Concord River basin, Shaw- 

= River basin, Lower Merrimack River basin, 
aps. 


The Merrimack River basin in northeastern Massa- 
chusetts includes streams draining the Nashua (507 
square miles), Concord 400 eae she co miles), Shaw- 
sheen (78.0 square miles), lower eso 
(275 Sine teks miles) River basins. Drainage 

ie latest available 1:24,000 scale enagial 
ic i oes were computed for the first time for 





streams draining more than 3 square miles and 
were recomputed for data collection sites. Stream- 
flow characteristics at 12 gaging stations were 
calculated using a new data base with daily flow 
records through 1981. These characteristics in- 
clude annual and monthly flow statistics, duration 
of daily flow values, and the annual 7-day mean 
low flow at the 2-year and 10-year recurrence 
intervals. Seven-day low-flow statistics are pre- 
sented for 79 partial-reccrd sites and procedures 
used to determine the hydrologic characteristics of 
a basin are summarized. Basin c ics rep- 
resenting 14 commonly used indices to estimate 
various streamflows are presented for 12 gaged 
streams. This aid in the planning and 
siting of water-resources related activities, and will 
pay nape data + gulp governmental 
agencies engineering and planning commu- 
nities. (USGS) 
W86-02381 


MAPS SHOWING GROUND-WATER LEVELS, 
SPRINGS, AND DEPTH TO GROUND WATER, 
BASIN AND RANGE PROVINCE, NEVADA, 
pm ook Survey, Lakewood, CO. Water Re- 
sources Di 

M. S. Bedinger JR. ae vs Langer, J. M. 
Thomas, and D. A. Mi 

Available from Oren, a Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations 83-4119-B, 1984. 11 p, 3 fig, 2 pl, 75 ref. 


Descriptors: *Groundwater levels, Springs, Hy- 
drologic data, Hydro logy, *Basin and Range 
province, *Nevada, * 


This map report is part of a U.S. Geological 
Survey project to characterize the geology and 
hydrology of the Basin and Range province. The 
report consists of two maps describing selected 
hydrologic properties of the Nevada part of the 
Basin and e province. The first map, at a scale 

of 1:500,000, shows the approximate altitude of the 
water table, and the location, temperature, and 
flow of large ne. The altitude nr t the water 
table is shown by contours where sufficient data 
exists; otherwise it is shown by data points. Springs 
= flows 10 gallons per minute or more have 


gations 83-4119-A, 1984. 10 p, 3 fig, 2 pl, 75 ref. 


———— *Groundwater, *Groundwater move- 

ment, Hydrologic data, Hydrogeology, Selective 

gt *Basin and Range province, *Nevada, 
ps. 


ore, were, © ome of9 US Geological 


Survey pre ject to characterize the geology and 
hydrology of the Basia and Range ‘ovince. The 


W86-02385 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


MAPS SHOWING GROUND-WATER UNITS 
AND WITHDRAWAL, BASIN AND RANGE 
PROVINCE, ARIZONA, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

M. S. Bedinger, T. W. Anderson, and W. H. 
Langer. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
agen Report 83-4114-A, 1984. 7 p, 3 fig, 2 pl, 41 


Descriptors: *Groundwater, *Groundwater move- 

ment, Hydrologic data, Selected withdrawal, Hy- 

br saa *Basin and Range province, *Arizona, 
ps. 


This map report is part of a U.S. Geological 
Survey project to characterize the geology and 
hydrology of the Basin and Range province. The 
report consists of two maps describing selected 
hydrologic properties of the Arizona part of the 
Basin and Range province. The first map, at a scale 
of 1:500,000, divides the area into ground-water 
units, which approximate ground-water-table di- 
vides or topographic divides. In addition to 
ground-water units, the map shows consolidated- 
rock areas, basin fill, generalized ground-water 
flow directions, and man-induced and natural-dis- 
charge areas. A second map at a scale of 
1:1,000,000 shows quantity of ground-water with- 
drawal. (USGS) 
W86-02386 


MAPS SHOWING GROUND-WATER 


UTAH, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
M. S. Bedinger, J. L. Mason, W. H. Langer, J. S. 
Gates, and J. R. Stark. 
Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
pee Report 83-4122-B, 1984. 12 p, 3 fig, 1 pl, 


Descriptors: *Groundwater levels, Springs, Hy- 
drologic data, Hydrogeology, *Basin and Range 
province, *Utah, *Maps. 


Hatem Brent A = ter Sai Geological 

or ject to characterize the geology and 

hydrology od the Basin and Range province. The 

report consists of two maps descri! selected 

ake properties of the Utah part of the Basin 

gh meng The first map, at a scale of 

ximate altitude of the 

location, ture, and 

CR The altitude of the water 

contours where sufficient data 

exists; otherwise it is shown by data points. Springs 

with flows of 10 gallons per minute or more have 

been . A second map at a scale of 

= 1,000,000 shows the depth to ground water, and 

of basin fill or consolidated rocks. In areas 

wenn the depth to water table is less than 500 feet, 

the depth is shown by contours of data points 

where data are not sufficient to draw contours. 

Areas are are shaded where the depth to the water 

table is ly greater than feet. (USGS) 
W86-02387 


SURFACE-WATER INFLOW TO PUGET 

SOUND, WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
Div. 

J. R. Williams. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

gations Report 84-4090. 6 plates, 11 tab. 


——. *Stream discharge, Water quality, Re- 
Boget Sound, lysis, *Surface waters, *S low, 
rb wre Strait of Juan de Fuca, *Washington, 
xceedance probabilities, *Maps. 


Estimates were made of the annual and ares 
mean discharges that have 10- (wet year), 50- 

(normal yen ta and 90- (dry year) percent probabil- 
ities of exceedance at the mouths of all streams in 
the Puget Sound area, Washington, that have a 
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mean annual flow of 20 cu ft/sec. or more. The 
information, an important factor in the 
Fan of water in Puget Sound and the Strait of 
uan SS) Fuca, is presented on five map plates. 
Wse02395 


WATER-RESOURCES ACTIVITIES OF THE 

U.S. GEOLOGICAL SURVEY IN TEXAS-- 

FISCAL YEARS 1982-84, 

—— Survey, Austin, TX. Water Resources 
Vv. 

R. U. Grozier, and L. F. Land. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Open-File Report 85-346, 

1985. 60 p, 1 tab. 


Descriptors: *Groundwater, ‘Surface water, 
*Water quality, *Hydrologic data collection, 
*Data collections, *Texas, Water-resources ap- 
praisals. 


Water-resources activities in Texas include the col- 
lecting of hydrologic data, performing interpretive 
studies, and conducting research projects. This 
report describes the activities of the Water Re- 
sources Division of the U.S. Geological Survey in 
Texas for fiscal years (October to September) 1982 
to 1984. (USGS) 

W86-02396 


penspr pee IN MICHIGAN--MIS- 


CELLANEOUS MEASUREMENTS, 
Genigaient Survey, Lansing, MI. Water Resources 


D. . Holtschlag, and D. V. Eagle. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Open-File Report 85-350, 
1985. 344 p, 5 fig, 10 tab, 3 ref. 


Descriptors: *Hydrologic data collections, 
*Streamflow, *Michigan, Discharge, Water yield. 


This report contains 17,607 miscellaneous stream 
discharge measurements made at 2,897 sites in 
Michigan. An average of 515 measurements were 
made each year from 1960 through 1984; most of 
these were made from April through October of 
each year. Miscellaneous measurements include 
riodic and occasional measurements of stream- 
low at sites where systematic records are unavail- 
able. (USGS) 
W86-02409 


APPROACH FOR APPRAISING THE ACCU- 
RACY OF SUSPENDED-SEDIMENT DATA, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

D. E. Burkham. 

Available from Distribution Branch, USGS, 604 S. 
Pickett St., Alexandria, VA 22304. USGS Profes- 
sional Paper 1333, 1985. 18 p, 4 fig, 1 tab, 14 ref. 


Descriptors: *Statistical analysis, *Statistical meth- 
ods, *Suspended sediments, Sediment discharge, 
Error analysis, Sediment concentration, Sand, 
Streams. 


Procedures are presented for appraising the accu- 
racy of suspended-sediment data. Types of errors 
involved are sampling error, spatial error, temporal 
error, and sediment-discharge error. The standard 
error of estimate is used to represent errors. Sus- 
-sediment data for 17 U.S. Geological 

urvey gaging stations in Arizona, California, Ne- 
braska, New Mexico, Pennsylvania, and Washing- 
ton are used in ap ——— of the procedures. For 
the study sites, the magnitudes of the different 
types of error apparently vary directly with per- 
centage of sediment-water mixture that is sand; 
when the percentage sand is relatively high, mag- 
nitudes of the different types of error have a rela- 
tively wide range. For seven sites of the Sacramen- 
to River, Calif., and its tributaries, the standard 
sampling error apparently can range from 2.5 per- 
cent when percentage sand is relatively low to 20 
rcent when percentage sand is relatively high. 
For 16 sites in Arizona, California, Nebraska, New 
Mexico, and Pennsylvania, the coefficient of varia- 
tion for concentrations of suspended sediment 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


across streams apparently 
cent (low percen 


percentage tnd). (USCS) 


hoe - 
sand) to 70 percent (high 


ae - #! HYDROLOGIC CHARAC- 
TERISTICS OF STREAMS IN MASSACHU- 
SETTS-HUDSON RIVER BASIN, 

— Survey, Boston, MA. Water Resources 


re W. Wandle. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
—_ Report 83-4250, 1984. 24 p, 5 fig, 5 tab, 29 


Descri; : *Drainage flow, *Flow duration, 
*Low flow, *Frequency analysis, Flow character- 
istics, Streamflow, S water, *Massachusetts, 
Hoosic River basin, *Maps. 


The Hudson River basin includes streams drainin, 
the Hoosic River (205 square miles), Kinderhoo! 
Creek (20.9 square miles), and Roeliff Jansen Kill 
(13.3 square miles) basins in western Massachu- 
setts, eastern New York, and southern Vermont. 
pg then we Rem Doped ype Po mare 1:24,000 
scale topographic maps, are re-computed for data- 
collection sites and computed for the first time for 
streams draining greater than 3 square miles. Basin 
characteristics representing 14 commonly used in- 
dices to estimate various streamflows are presented 
for the five streams in the Hoosic River 
basin. S 
— compu! using 
ones rg 1979, include annual and monthly 
flow statistics, duration of daily flow values, and 
the annual 7-day mean low flow at the 2-year and 
10-year recurrence intervals. oo low-flow 
statistics are a for 21 partial-record sites. 
The procedures used to determine the hydrologic 
characteristics are summarized. This expe aed of 
——— characteristics will aid in ing 
and siting of water-resources-related activities and 
will provide a common data base for governmental 
and the engineering and planning commu- 
ae? 


GAZETTEER OF tne ogy a ged CHARAC- 

TERISTICS OF STREAMS IN MASSA’ 

SETTS-COASTAL RIVER BASINS OF THE 

NORTH SHORE, 

—a Survey, Boston, MA. Water Resources 
iV. 

S. W. Wandle. 

Available from OFSS, USGS, Box 25425, Lake- 

wood, CO 80225. USGS Water-Resources Investi- 

i, Report 84-4281, 1984. 60 p, 5 fig, 5 tab, 47 


Descriptors: *Drainage area, *Flow duration, 
*Low flow, *Frequency analysis, *Flow charac- 
teristics, Streamflow, Surface water, *Massachu- 
setts, Rowley River basin, Parker River basin, 
Ipswich River basin, Mystic River basin, Charles 

iver basin, Neponset River basin, Weymouth 
River basin, Weir River basin, *Maps. 


The coastal river basins of the North Shore and 
Boston Bay include streams draining the Parker 
River (60.4 square miles), Rowley River (9.9 
square miles), Ipswich River (156 miles), Mystic 
River (66.0 square miles), Charles River Gil 
— miles), Neponset River (117 (<4 miles), 
eymouth Fore and Weymouth k Rivers 
(about ¢ 63 square miles) and Weir River (about 20 
and 


i . Drainag: 
using the latest available 1:24,000 scale topograph- 
ic maps were computed for the first time for 
streams ing more than 3 square miles and 
were recomputed for data-collection sites. Stream- 
flow c at 15 gaging stations were 
calculated a new data base with daily flow 
records Anon 3 1981. These characteristics in- 
clude annual and monthly flow statistics, duration 
of daily flow values, and the annual 7-day mean 
low flow at the 2-year and 10-year recurrence 


intervals. Seven-day low-flow statistics are pre- 
sented for 95 -record sites and the proce- 
dures used to determine the hydrologic character- 
istics of a basin are summarized. Basin characteris- 
tics representing 14 commonly used indices to esti- 
mate various streamflows are presented for 15 
nots — This gazetteer 
— iting of water-resources related activities 

will jootile a common data base for govern- 

mental agencies and the engineering and planning 
communities. (USGS) 


GAZETTEER OF HYDROLOGIC CHARAC- 
TERISTICS OF STREAMS IN MASSACHU- 
SETTS--CO) CUT RIVER 


INNECTI BASIN, 
— Survey, Boston, MA. Water Resources 
iv. 


S. W. Wandle. 

Available from OFSS, USGS, Box 25425, Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 84-4282. 110 p, 10 ill, 5 tab, 39 ref. 


Descriptors: *Drainage area, *Flow duration, 
*Low flow, *Frequenc én, Flow character- 
istics, Streamflow, Surface water, *Massachusetts, 


*Connecticut River basin, *Maps. 


The Connecticut River basin study area includes 
streams the Ashuelot River (6.6 square 
miles), Millers River (389 square miles), Deerfield 
River (663 square miles), ae River (727 
square miles), Westfield River (517 square miles), 
Farmington River (158 square miles), and Con- 
necticut River lowlands (656 ware miles) basin in 
western Massachusetts, ettinern Connecticut, 
southern Eteayen and southern New Hampshire. 
areas, using the latest available 1:24,000 
ie ry maps, were computed for the 
streams draining more than 3 square 
miles and were re-computed for data-collection 
sites. Streamflow characteristics at 45 sta- 
tions, representing statistics were 
oe tat tae duty hen aceieieene 
1981. These characteristics include annual and 
monthly flow statistics, duration of daily flow 
values, and the annual 7-day mean low flow at the 
2-year and 10-year recurrence intervals. Seven-da' 
low-flow statistics are presented for 118 ial- 
record sites, and the procedures used to determine 
Oe See a ae 
marized. Basin characteristics representing 14 com- 
monly used indices to estimate various streamflows 
are presented for 54 sites in the Connecticut River 
basin. This gazetteer will aid in the planning and 
siting of water-resources related activities and will 
provide pal ge oF data suse governmental 
agencies engineering commu- 
—. ~ 


8. ENGINEERING WORKS 
8A. Structures 


MODEL STUDY ON WAVE ABSORBERS FOR 

APPLICATION IN HARBOURS ALONG THE 

SOUTH AFRICAN COASTLINE, 

bean er Research Inst. for Oceanology, Stellen- 
po ne wa oe Africa). Coastal Engineering and 

iV. 

D. J. P. Scholtz. 

Available from the National Technical Information 

Service, Springfield, VA ang S NES 11686, 

Price codes: ey T/SHA Bie, in microfiche. 

8114, 


CSIR mee 1981. 117 

P, 73 fig, 

Descriptors: *Hydraulics, Meg control, 

*Waves, Harbors, *South Africa, Model studies, 

Coastal *Breakwaters, *Shore protec- 
tion, *Bank protection, Wave absorbers. 


The performance of wave absorbers for South 
African harbors was studied using a model. Tests 
were done on rubble slopes, dolos slopes, discon- 
tinuous composite rubble slopes, patented absorber 
blocks, and a column wave absorber. Generally, 

the reflection coefficients were high when the rela: 
tive depth was low, and vice versa. The wave 
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aid in the plan-. 


had an i t effect on the —. 
wave steepness range 0! 
0.004 to 0.024. The individual mean reflection co- 
— for dolos slopes and rubble slopes were 
, 0.37 and 0.35, respectively, for relative 


of 0.10 and 0.13 and for wave steepness of 
dep of reflection coefficients for narrow 


wider structures. For example, reflected 
wave heights were 0.3-0.4 for structures 18.00- 
18.75 m wide in the prototype. With the column 
wave absorber, reflected wave bape decreased 
linearly with increase in width. The efficiency of 
the most effective hollow-block type (column) and 
of the slope >= SS sl with ratio of 
depth of top o! face of the discontinuous 
composite rubble pte ae wn hog to — — 
at structure = 0.4) 
(reflected wave height = any oy a: (via 
water depth) = 1 latter was more efficient for 
w/d > | and less efficient for w/d < 1. (Cassar- 


PTT) 
W86-02000 
AIR DEMAND AND VIBRATION MEASURE- 


y Engineer Waterways + _ gumeees Station, 
Vicksburg, MS. Hydranlics Lab 


Bs per bibliographic entry see Field 8B. 


CONDITION SURVEY OF CEDARS LOCK 
AND DAM, LOWER FOX RIVER, WISCONSIN, 
Army Engineer Waterways — Station, 
Vicksburg MS. Soya: tomy 

R. L. Stowe, and J. C. Ahlvin. 

a 7 - SL-£24, Few -_ —_ 
Report. Pp, ig» y plates, 2 app, 
exhibit, 7 ref. 

Descriptors: *Cedars Lock and Dam, *Wisconsin, 
*Dam inspection, Concrete dams, Elastic modulus, 
Shear strength, Triaxial ek Poisson’s ratio. 


A condition survey was performed at Cedars Lock 
and Dam on the Lower Fox a 


MODEL STUDY ON WAVE ABSORBERS FOR 
CATION IN HARBOURS ALONG THE 


National Research ay for Oceanology, Stellen. 
lor . - 

Hyde — Africa). Coastal Engineering and 
iv. 

ee ee Sar eer ON 


AIR DEMAND AND VIBRATION MEASURE- 
WYNOOCHEE DAM, WYNOOCHEE 
RIVER, hee gg 0 


Army Engineer W: mat ome Be ve Station, 
Vicksburg MS. Hydraulics Lab 





E. D. Hart. 
Miscellaneous Paper HL-82-2, December 1982. 
Final Report, 45 p, 10 fig, 5 tab, 16 plates, 13 ref. 


Descriptors: *Hydraulics, *Vibrations, *Dams, 
*Gates, Air demand, Hydraulic structures, *Wyno- 
chee Dam, *Washington, Sluice gates. 


La Pc ip ogg ae Paap caper Ba 


gate, (b) 
lip Lacan mag oven ams ©) = flow rates, (d) the 
correlation between the gate and Vista House vi- 
brations. Micigneonten were made with 


oe et 
it features o! yp eg 


gEEGRERE 
ue H 
i 


IN 


see 


AND 
Ottawa Univ. (Ontario). Dept. of Civil Engineer- 
ing. 
E. J. Schiller. 
IN: Water Supply and Sanitation in Developi 
Countries, Ann Arbor Science, Ann Arbor, 


ENGINEERING WORKS—Field 8 


Rock Mechanics and Geology—Group 8E 


1982. p 53-64, 6 fig, 1 tab, 6 ref. 


Descriptors: Me turbines, *Streams, *Pumps, 
Pe ag rs development, *Developing coun- 
se Soe See ee 

ip ater mee, ly, Water re- 
sources Sos duvclonaneat,, Wiha 


dram) and the low head 

ydram converts pressure 

tobe to mechanical work, while the low-head 
converts kinetic energy to mechani- 


EL poe Tonal 
een (feed tank, drive pipe, pump compart- 
ment), making it a rather permanent installation. 
The turbine pump can be installed quite easily with 
ee 
of 


*Hydraulic i he fe ag PR a 
equipment, storage, 
Turbines, Pump _ testing, draulic hinery, 
Design criteria, "wind 4 a 
‘ . 
po with a r pret dn anated > 4 cid 
the basic types of devices to be 


wind power 
thd ud te avalbity of wind for power era- 
SS most windmills ha ar 


= Satin water pumping, We de 
met, vanation of speed heights and 


wie dor aunt amie 
should be considered. Windmill should be 


" Report 1981. Final 
2 fe 10 ta 9 9 ref, 4 append. 


'62719AT: 


4 il mechanics, Be ces ig Moa 
ater table, Rapid excavation, W: 
Craters, 


losives, 
Sand, Shallow water table. 
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The influence of a shallow water table on crater 
sizes in various types of soils was 


losive charges 

were conducted at 

specially construct- 

basin with a variable water table level. Site 

2 was a natural sandbar of the Mississippi River 
near Vicksburg. Site 3 was on a natural sand site in 
prmpryt emery es Sige tert “mere ou /sand 
i wed 

can be 


of soft cla 
“ans Gon 


RELATIONSHIP OF LABORATORY AND 
FIELD DETERMINED HYDRAULIC CONDUC- 
TIVITY IN COMPACTED CLAY SOILS, 
Agricultural Research Service, rip org Park, 
F a Siblio vane m Fld IF. 

‘or entry see 

wees ee 


8E. Rock Mechanics and 
Geology 


MAP SHOWING OUTCROPS OF GRANITIC 
ROCKS, BASIN AND RANGE PROVINCE, 


UTAH, 

poten oa a Lakewood, CO. Water Re- 
sources Di 

J. E. Jenness. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4122-D, 1984. 11 p, 2 fig, 68 ref. 


Descriptors: *Granitic rocks, Aquifers, Hydrogeo- 
logy, *Geologic maps, *Basin and Range province, 


Outcrops of granitic rocks have been delineated in 
Gua a pt of sty by the US. Geol 7 
jurvey 0! — 

western United States. The litho 


1938 


MAP. SHOWING OUTCROPS OF PRE-QUA- 
TERNARY ASH-FLOW TUFF AND LAHARIC 

BASIN AND RANGE PROVINCE, 
NEW 


MEXICO, 
ptm: Survey, Lakewood, CO. Water Re- 


sources Di' 

J. E. Seuntee, K. EI and D. A. Lopez. 
Available from O) USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4118-F, 1984. 24 p, 93 ref. 


og *Ash-flow tuff, *Laharic breccia, 
ll peg : Basin aad Range prov- 
inne New 


See ee eee ae 

been delineared in N mente nt hr agree | 
by the U.S. Geological Survey of the Basin and 

province of the western United States. The 
bution, and sources of data o the rocks are de- 
scribed. Also, caladreas and cauldrons from which 
the major tuffs erupted are described. (USGS) 
W86-01939 


MAP SHOWING OUTCROPS OF THICK, 
DOMINANTLY ARGILLACEOUS SEDIMEN- 
TARY AND METASEDIMENTARY ROCKS, 
BASIN AND RANGE PROVINCE, — 
Geological Survey, Lakewood, CO. Water Re- 





Field 8—ENGINEERING WORKS 


Group 8E—Rock Mechanics and Geology 


sources Div. 

W. D. Johnson. 

Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4114-E, 1984. 11 p, 2 fig, 2 pl, 61 
ref. 


Descriptors: *Argillaceous Rocks, Aquifers, *Geo- 
logic maps, *Basin and Range province, *Arizona. 


Outcrops of formations containing thick units of 
argillaceous rocks in Arizona as part of a study by 
the U.S. Geological Survey of the Basin and 
a province of the western United States. The 
lithologic character, thickness, geologic age, distri- 
bution of the rocks, and the sources of data are 
described. (USGS) 
W86-01945 


MAP SHOWING OUTCROPS OF GRANITIC 

ROCKS, BASIN AND RANGE PROVINCE, ARI- 

ZONA, 

Goslogical Survey, Lakewood, CO. Water Re- 

sources Div. 

W. D. Johnson, and R. B. Scarborough. 

Available from OFSS, USGS Box 25425 Lake- 

wood, CO 80225. USGS Water-Resources Investi- 
~ Report 83-4114-D, 1984. 33 p, 2 fig, 2 pl, 

35 ref. 


Descriptors: *Granitic rocks, Aquifer, *Geologic 
maps, *Basin and Range province, *Arizona. 


ee of oS spe rocks of part of Arizona have 

od oe of a study by the U.S. Geo- 
josical § ~ = of the Basin and Range province of 
the western United States. The lithologic charac- 
ter, geologic age, distribution, and the sources of 
data of the granitic rocks are described. (USGS) 
W86-01946 


MAP SHOWING OUTCROPS OF PRE-QUA- 
TERNARY BASALTIC ROCKS, BASIN AND 
RANGE PROVINCE, ARIZON 


|A, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
W. D. Johnson, and R. B. Scarborough. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
"a Report 83-4114-G, 1984. 19 p, 3 fig, 2 pl, 93 
ref. 


ea es *Basaltic rocks, Aquifers, *Geologic 
Basin and Range province, *Arizona. 


Outcrops of basaltic rocks older than 2 million 
years have been delineated in Arizona wp og of a 
study by the U.S. Geolo — Survey of 

and Range province of western United States. 
The lithologic character, thickness, geologic age, 
distribution, and the sources of data for the basaltic 
rocks, are described. (USGS) 

W86-01947 


MAP SHOWING OUTCROPS OF THICK, 
DOMINANTLY AGRILLACEOUS SEDIMEN- 
TARY AND METASEDIMENTARY ROCKS, 
BASIN AND RANGE PROVINCE, UTAH, 
pear ll Survey, Lakewood, CO. Water Re- 
sources Di 
Ww. D. Sabon: 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
_— Report 83-4122-E, 1984. 10 p, 1 fig, 1 tab, 
ref. 


Descriptors: *Agrillaceous rocks, Aquifers, Geo- 
logic maps, *Basin and Range province, *Utah. 


rops of thick argillaceous sedimentary and 
cn Chal rocks generally in excess of 500 
feet thick eek been delineated in Utah as ofa 
study by the U.S. aye cage Survey of the Basin 
and Range province of the western United | States. 
The sources of data, lithologic chracter, thickness, 
and distribution of thick argillaceous geologic units 
ranging in age from Late Proterozoic to Late 
Cretaceous are described. (USGS) 
W86-01948 


MAP SHOWING OUTCROPS OF PRE-QUA- 
TERNARY ASH-FLOW TUFFS AND VOLCANI- 
CLASTIC ROCKS, BASIN AND RANGE PROV- 
IN 


CE, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
J.E. Jenness, D. A. Lopez, and J. R. LaFortune. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4114-F, 1984, 16 p, 2 fig, 66 ref. 


Descriptors: *Tuffs, *Volcaniclastic rocks, 
Aquifers, aa maps, *Basin and Range prov- 
ince, * 


Outcrops of ash-flow tuffs and valcaniclastic rocks 
older 2 million years have been delineated in 
Arizona as part of a study by the U.S. Geological 
Survey of the Basin and Range province of the 
western United States. The lithologic character, 
thickness, geologic age, distribution, and the 
sources of data for the rocks, are described. 


(USGS) 
W86-01972 


MAP SHOWING OUTCROPS OF GRANITIC 
ROCKS AND PRE-QUATERNARY ASH-FLOW 
TUFFS, BASIN AND RANGE PROVINCE, 
OREGON, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J.E. Jenness, K. A. Sargent, and D. A. Lopez. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4120-D, 1984. 12 p, 2 fig, 41 ref. 


Descriptors: *Granitic rocks, *Ash-flow tuffs, Cal- 
deras, *Geologic maps, Aquifers, *Basin and 
Range province, *Oregon. 


Outcrops of granitic rocks and pre-Quaternary ash- 
oy tuffs have been delineated within the Basin 
can province or Oregon as part of a study 
by ae S. Geological Survey to identify poten- 
tially suitable regions for future study for disposal 
of high-level nuclear waste within the Basin and 
Range province, western United States. The distri- 
bution, lithologic character, geologic and, if avail- 
able, radiometric age, thickness (where appropri- 
ate), and sources of data of the geologic units are 
described. Locations of known and postulated cal- 
deras are shown, and they are briefly described. 
(USGS) 
W86-01973 


MAP SHOWING OUTCROPS OF PRE-QUA- 
TERNARY BASALTIC ROCKS, BASIN AND 
RANGE PROVINCE, OREGON, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. E. Jenness, K. E. Sargent, and D. A. Lopez. 
Available from OFSS, USGS Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
gations Report 83-4120-E, 1984. 8 p, 2 fig, 27 ref. 


Descriptors: *Basaltic rocks, *Geologic ma 
drogeology, *Basin and Range province, * 
Aquifers. 


Hy- 


Outcrops of basaltic rocks have been delineated in 
Oregon as part of a study by the U.S. Geologi 
Survey of the Basin and Range province of the 
western United States. The lithologic character, 
thickness, geologic age, distribution, and sources of 
data of the basaltic rocks are described. (USGS) 
W86-01974 


ee a FACTS FOR GRAVITY STATIONS 
THE HUMBOLDT HOUSE GEOTHERMAL 
AREA, PERSHING COUNTY, NEVAD. 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 
B. G. Duffrin, D. L. Berger, and D. H. Schaefer. 
Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Open-File Report 85-163, 
1985. 11 p, 1 tab, 2 ref, 1 fig. 


Descriptors: *Gravity Studies, *Geophysics, Gra- 
vimetric prospecting, *Humboldt House area, Per- 
shing County, *Nevada. 


Principal fact for 172 gravity stations in and near 
Humboldt House, Nevada are tabulated; they con- 
sist of latitude, longitude, altitude, observed a 
ty, free-air anomaly, terrain correcti 

guer anomaly values, at a bedrock dealty sgh 2. 67 


Ce rr centimeter. (USGS) 
8G. Materials 


LABORATORY INVESTIGATION OF PHYSI- 
CAL PROPERTIES OF FLEXIBLE MEM- 
BRANE LINERS (FML), 
er SynTec S' “a PA. 

D. Gish, and E. Witherow. 
Ine Toxic and Hazardous Wastes, Technomic Pub- 
lishing Co. Lancaster, PA. 1984. p 510-519, 14 fig. 


Descriptors: *Membranes, “Impervious mem- 
branes, *Materials testing, *Li Materials en- 
gineering, Rubber, Elastomers, Polymers. 


A wide spectrum of physical ay pa especially 
durability and degradation, for the most common 
non-reinforced and fabric reinforced flexible mem- 
brane liners (FML’s) e.g., butyl and ethylene pro- 
pylene diene monomer (EPDM), rubbers and - 
moplastic polyvinyl chloride (PVC), chlorinated 
polyethylene (CPE) and chlorosulfonated polyeth- 
ylene (CSM) were investigated. All of these mate- 
rials are used widely today in many canal, reser- 
voir, wastewater, and dam projects. Testing was 
performed in accordance with latest American 
Society of Testing and Materials methods. Water 
resistance, tensile strength, elongation, dimensional 
stability, and puncture resistance were determined 
on five commercially available membranes (Butyl 
rubber, EPDM, raubes, thermoplastics CPE, ther- 
moplastic PVC, and frp cap ale ysical character- 
istics were ryt yg - for 28 days 
at 70degrees and for 7 ‘cn at 11 — Butyl 
rubber showed the least dimensional 


heat aging. PVC exhibited the worst tensile 
strength retention after 28 days at 70 degrees. 


8H. Rapid Excavation 


INFLUENCE OF A SHALLOW WATER TABLE 
ON CRATERING, 


Army Engineer Waterways a Station, 
Vicksburg, MS. Structures Lab 


For os An bibliographic entry see Field 8D. 


8I. Fisheries Engineering 


HABITAT SUITABILITY INDEX MODELS: RE- 
GRESSION MODELS BASED ON HARVEST 
OF COOLWATER AND COLDWATER FISHES 
IN RESERVOIRS, 
Fish and Wildlife Service, Fayetteville, AR. Na- 
a Reservoir Research Program. 

LI porn bibliographic eae oat see Field 2A. 


9. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


TRAINING OF COUNTERPARTS, 

Ottawa Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

E. J. Schiller. 

IN: Water Supply and Sanitation in ee ue 


Countries, Ann Arbor Science, Ann Arbor, M. 
1982. p 343-361, 1 fig, 11 ref. 


Descriptors: *Education, *T *Water 
supply development, “Giattetion, Sbistideneg 





countries, Case studies, Project planning, Future 
planning, Manpower, Personnel. 


eas ot pence saree 6 Sie Sate ie at 
expansion of water supply and sanitation s: 
To train el, students may go outside the 
country i training not available 
within ae sme, outside teachers may come 
into the country, or local teachers may be used to 
train local F are pe using local institutions. Train- 
ing plans should be — by a proper manpow- 
er survey. Most developing countries focus on 
——eae as ban eng Critically 
needed training. Practical on- training is 
also often lacking. Trained personnel require in- 
centives to stay on the job after training. whee to 
training requirements may be considered a 
breech of contract where certain training must 
gradually be shifted from outside training advisors 
to local trainers. Four — involving a large 
training component are ibed. These are: train- 
Oe ee ee ee ee 
professionals and technicians in Tanzania, a train- 


major activities of the training program. 

include: development of the training delivery 
system organization, of trainers, develop- 
ment of training/job man and manager/super- 
visor workshop and premier briefing. (Geiger- 


W86-02342 


9D. Grants, Contracts, and 
Research Act Allotments 


HISTORY OF THE STATE WATER RE- 
SOURCES RESEARCH INSTITUTE 


PRO- 
GRAM, 
— Survey, Reston, VA. Water Resources 
iV. 


J. S. Burton. 
Available from OFSS, USGS, Box 25425, Lake- 


wood, CO 80225. USGS = Report 84-736, 
1984. 49 p, 6 fig, 7 tab, 64 ref. 


Descriptors: Administration, Education, Adminis- 
trative agencies, *Water Resources Institutes, Uni- 
versities, Meg transfer, History, Manpow- 
er, Research priorities, *State Water Resources 
Research Institute — *Water Resources 
Scientific Information Center. 


The State bees ab Resources Research Institute Pro- 
ee —_ in 1964, consists of 54 Water 

Research Institutes located at land-grant 
universities in each of the 50 states and Puerto 
Rico, the District of Columbia, Guam, and the 


the and Development Act of 
bees Public L Law 94-457, and the Water Research 

and Development Act of 1984. These laws author- 
ize the following com ——— of the Institute Pro- 
gram: (1) the annual t and matching grants 
program for the -institutes and (2) the tional 
and saline water research for organiza- 
tions in addition to the Water = 


been 
sources on (OWRR) (1964-1974), the re Office 
of Water Research 


1974-1982), the ry Rage of Water Po Cow 
Gugal te 


Ow?) 


1982-1983), and the U.S. jurvey 
ISGS) —— (USGS) 


W86-0234 


WATER-RESOURCES ACTIVITIES OF THE 

US. GEOLOGICAL SURVEY IN MISSOURI, 

FISCAL YEAR 1985, 

— Survey, Rolla, MO. Water Resources 
Vv. 

For primary bibliographic entry see Field 7C. 

W86-02375 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN TEXAS-- 


YEARS 1982-84, 
—— Survey, Austin, TX. Water Resources 
iv. 
For primary bibliographic entry see Field 7C. 
W8.02396 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10C, Secondary Publication 
And Distribution 


— ENVIRONMENTAL DATA: BIBLI- 


, Inc., Rifle, CO. 
Development Engineering e, 


Kvailable fens the National Technical Information 
Service, Spri ay VA 22161 as DE82-019378, 
Price codes: At copy, AOl in microfiche. 
May 1981. io p. EP. 8-C-02-4708.A000. 


Descriptors: “Bibliographies, *Water pollution ef- 
fects, *Oil shale, *Coal liquefaction, Toxicity, 
Land reclamation, Revegetation, Vegetation estab- 
lishment, Public health, Safety, Leachates. 


A bibliography on oil shale processing includes 
references on process characterization, air quality, 
water — land reclamation and revegetation, 
ects, occupational health and safety, 
and end use. (Cassar 
W86-01983 


FLUCTUATING WATER LEVELS IN RESER- 

VOIRS; AN ANNOTATED BIBLIOGRAPHY 

ON ENVIRONMENTAL EFFECTS AND MAN- 
AGEMENT FOR FISHERIES, 

Fish and — Service, Fayetteville, AR. 


G. R. Pl 

Technical rt E-82-5, May 1982. Final Report. 

U.S. Army vironmental and Water Quality 
i Studies, Army Engineer Waterways 

Experiment Station, Vicksburg, MS. 142 p. Intra- 

Army Order WESRF-80-112. 


Descriptors: *Biblio; ~- *Environmental ef- 
fects, *Water level fluctuations, *Reservoirs, 
*Aquatic life, Aquatic habitats, Habitats, Fish, In- 
vertebrates, Aquatic plants, Macrophytes, Produc- 
tivity, Zooplankton, Limnology, Water quality, 
Algae, Nutrients, Drawdown, Erosion, Tempera- 
ture, Water temperature, Turbidity, Falling stage, 
Rising stage. 


The effects of reservoir water level fluctuations on 
fish is the subject of a 367-reference annotated 


marshes, and floodplains is included 
when contribute to an understanding of aquat- 
pds ected ag A subject index lists several 

main headings: biology, fish taxa, and limnology 
— f-- eee Examples of subjects 


are fish (with 17 subhead- 
ay pt water, erosion, tempera- 
San uceneenn salle octees teed cid eae 
‘Cassar-PTT) 


86-02033 


WATER QUALITY, Ute peas 
AND FISHERIES IN TAILWATERS AND RE- 
LATED STREAMS: AN ANNOTATED BIBLI- 


OGRAPHY, 
Fish and Wildlife ss Bowling Green, KY. 
hay yo ee 


Investigations. 
J. F. Novotny, K. E. Jacobs, W. 


T. M. Cam 
E-81-8, y 1981. Final Report. 
vironmental and Water Quality 
Studies, Army Engineer Waterways 
tr Station, Vicksburg, MS. 200 p. Inter- 
agency No. WES 79-04. 


Descript ‘Ors: *Bibli 
fects, : 


Reservoirs, * Aquatic 


hies, *Environmental ef- 
atic life, *Tailwater, Fish, 


Preparation Of Reviews—Group 10F 


Invertebrates, Aquatic habitats, Habitats, Streams, 
Dams, Flow, Water quality. 


An annotated bibliography lists available literature 
information on water quality, macroinvertebrates, 
and fish in tailwaters and related streams. It is 
divided into two sections: (1) tailwater studies - 

references which show the project-imposed 
changes in water flow and quality on the tailwater 
environment and downstream biota and (2) stream 
studies - selected references on stream studies 

which are applicable to tailwater research. (Cassar- 


W86-02035 


10D. Specialized Information 
Center Services 


HISTORY OF THE STATE WATER RE- 
SOURCES RESEARCH INSTITUTE PRO- 


GRAM, 
= Survey, Reston, VA. Water Resources 


For primary bibliographic entry see Field 9D. 
W86-02347 


10F. Preparation Of Reviews 


REVIEW OF THE CHEMISTRY AND ENVI- 
RONMENTAL FATE OF REACTIVE OXIDANT 
SPECIES IN CHLORINATED WATER, 

Oak Ridge National Lab., TN. 


For primary bibliographic entry see Field 5F. 
W8602136 


REVIEW OF ANALYTICAL METHODS FOR 
REACTIVE OXIDANT SPECIES IN CHLORIN- 
ATED WATERS, 

Oak Ridge National Lab., 


For toned bibliographic ent entry see Field 5A. 
W86-02177 








ACID MINE DRAINAGE 
Acid Mine Drainage: Control and Abatement 
Research, 
W86-01978 5D 


ACID RAIN 
Research Program for Atmospheric Chemistry, 
Radiation and Dynamics, 
W86-01996 5B 


Ecological Effects of Acid Precipitation, 
W86-02039 5C 


Simulated Precipitation Reference Materials, IV, 
W86-02040 SA 
ACIDITY 


Alkalinity and Acidity, 
W86-02260 2K 


ACTIVATED CARBON 
Treatment Alternatives for Groundwater Con- 


tamination, 
W86-02110 SF 


Broad-Spectrum Analysis of the Removal of 
Trace Organics in an Ozone-Granular Activated 
Carbon Potable-Water Pilot Plant Study, 

W86-02165 5B 


Analysis of Organic Compounds Adsorbed on 
Granular Activated Carbon Filters Used in 
Treatment Plants, 

W86-02166 5A 


Influence of Prechlorination on the Amount and 
Toxicity of Micropollutants Extracted from 
Water at the Morsang Plant, 

W86-02168 5B 


Activated Carbon for Taste and Odor Control, 
W86-02209 5F 


ACTIVATED SLUDGE 
Microbiology of Filamentous Bulking of Indus- 
trial and Domestic Activated Sludge, 
W86-02098 5D 


ACTIVATED SLUDGE PROCESS 
Application of the Total Barrier Oxidation Ditch 
Activated Sludge Process for Single Stage Nitri- 
fication-Denitrification of High Strength 
Wastewater, 


'W86-02096 5D 


Biological Treatment of Industrial Wastewaters 
in the USSR, 
W86-02100 5D 


Industrial Wastewater Treatability Study 
Achieving BCT/BAT Treatment, 
'W86-02102 5D 


AERATION 


Determination of Reaeration Coefficients for 
Ohio Streams, 
W86-01958 2E 


Treatment Alternatives for Groundwater Con- 


tamination, 
W86-02110 SF 


AERIAL PHOTOGRAPHY 
Appearance and Water Quality of Turbidity 
Plumes Produced by Dredging in Tampa Bay, 
Florida, 


W86-01929 6G 


Observations from Instrumented Aircraft, 
W86-02005 7B 
Photogrammetry of Thunderstorms, 
'W86-02006 7B 
Use of Aerial Photography and Remote 


in the Management of Hazardous Wastes, 
'W86-02224 5G 


SUBJECT INDEX 


AGRILLACEOUS ROCKS 
Map Showing Outcrops of Thick, Dominantly 
Agrillaceous Sedimentary and Metasedimentary 
Rocks, Basin and Range Province, Utah, 
W86-01948 8E 


AIR POLLUTION 
Ecological Effects of Acid Precipitation, 
W86-02039 5C 


AIR-ROTARY DRILLING 
Wireline-Rotary Air Coring of the Bandelier 
Tuff, Los Alamos, New Mexico, 
W86-01934 7B 


AIR-WATER EXCHANGE 
Role of Surface Microlayers in the Air-Water 
Exchange of PCBs, 
W86-02021 5B 


AIRCRAFT 
Observations from Instrumented Aircraft, 
W86-02005 7B 


ALASKA 
Relative Sensitivity of Seabird Populations in 
Alaska to Oil Pollution, 
W86-01975 5C 


ALDICARB PESTICIDE 
Aldicarb-Pesticide Contamination of Ground 
Water in Eastern Suffolk County, Long Island, 
New York, 
W86-02394 5B 


ALKALINITY 
Alkalinity and Acidity, 
W86-02260 2K 


ALLUVIAL AQUIFERS 
Nitrogen, Sulfate, Chloride, and Manganese in 
Ground Water in the Alluvial Deposits of the 
South Platte River Vlley Near Greeley, Weld 
County, Colorado, 
W86-01941 5B 


Water Resources of the Cottonwood Wash Wa- 
tershed, Ute Mountain, Ute Indian Reservation, 
Southwestern Cclorado, 

W86-02404 2E 


Summary of Results of an Investigation to 
Define the Geohydrology and Simulate the Ef- 
fects of Large Groundwater Withdrawals on the 
Mississippi River Alluvial Aquifer in Northwest- 
ern Mississippi, 

W86-02405 4B 


ALUM 
Removal of Heavy Metals in POTW Using 
Alum or Sodium Aluminate for Phosphorus Re- 
moval, 
W86-02108 5D 


ALUMINUM 
Removal of Heavy Metals in POTW Using 
Alum or Sodium Aluminate for Phosphorus Re- 
moval, 
W86-02108 5D 


ALUMINUM CHLORIDE 
Experimental Study of the Effectiveness of Alu- 
minum Chloride for Clarifying Wastewater, 
W86-02109 5D 
AMPEROMETRY 
Experience with Amperometric Titrations for 
Total Chlorine in the Micrograms-per-Liter 
Range: Limitations to Accuracy, 
W86-02179 5A 


ANAEROBIC DIGESTION 


Energy from Wastewater Aquaculture —_ 
W86-02067 


APALACHICOLA RIVER 
Nutrient and Detritus Transport in the Apalachi- 
cola River, Florida, 
W86-02356 5B 


AQUACTIC INSECTS 
Bioavailability of 14C-1,3,6,8-Tetrachlorodi- 
benzo-p-dioxin and 14C-Octachlorodibenzo-p- 
dioxin to Aquatic Insects in Sediment and 
Water, 
W86-02244 b> 


AQUACULTURE 
Aquaculture Systems for Wastewater Treat- 
ment: Seminar Proceedings and Engineering As- 
sessment, 
'W86-02047 5D 


Engineering Assessment of Aquaculture Systems 
for Wastewater Treatment: An Overview, 
W86-02048 5D 


Federal Role and Interest by EPA’s Construc- 
tion Grants Program in Aquaculture Systems for 
Municipal Wastewater Treatment, 

W86-02049 5D 


Use of Aquatic Plants and Animals for the 
Treatment of Wastewater: An Overview, 
W86-02050 5D 


Wetlands Creation for Habitat and Treatment - 
At Mt. View Sanitary District, CA., 
W86-02051 5D 


Engineering Design Data for Small Vascular 
Aquatic Plant Wastewater Treatment oe 
W86-02057 


Development of Hyacinth Wastewater Treat- 
ment Systems in Texas, 
W86-02058 5D 


Water Hyacinth Advanced Wastewater Treat- 
ment System, 
W86-02059 5D 


Utilization of Water Hyacinths for Control of 
Nutrients in Domestic Wastewater -- Lakeland, 
Florida, 

W86-02061 5D 


Some Ecological Limits to the Use of Alterna- 
tive Systems for Wastewater Management, 
W86-02062 5D 


Utilization of Silver and Bighead Carp for Water 
Improvement, 
W86-02063 5D 


Treated Sewage Effluent as a Nutrient Source 
for Marine Polyculture, 
W86-02064 5D 


Resource Recovery from Wastewater Aquacul- 
ture, 
W86-02066 5D 


Energy from Wastewater Aquaculture Systems, 
W86-02067 5D 


Overview of the Legal, Political, and Social 
Implications of Wastewater Treatment Through 
Aquaculture, 

W86-02068 5D 


Economics of Aquatic Treatment Systems, 
W86-02069 5D 


Oxidation Ponds and Fish Culture, 
W86-02336 5D 


AQUATIC ENVIRONMENT 
Chlorinated Dioxins and Dibenzofurans in the 
Total Environment II. 
W86-02240 5A 





AQUATIC ENVIRONMENT 


Historical Record of Polychlorinated Dioxins 
and Furans in Lake Huron Sediments, 
W86-02241 5A 


Analysis of PCDD-PCDF in Environmental 
Samples, 
W86-02242 5A 


Octanol-Water Partition Coefficient of 1,3,6,8- 
TCDD and OCDD by Reverse Phase HPLC, 
W86-02243 5A 


Analysis of Polychlorinated Dibenzofurans and 
Dioxins in Ecological Samples, 
W86-02246 5A 


AQUATIC HABITATS 
Potential Consequences of Reject Stream Re- 
placement Projects on Aquatic, Terrestrial, and 
Recreation Resources: Volume II, Aquatic Re- 


sources, 
W86-01994 6G 


AQUATIC INSECTS 
Chlorinated Dioxins and Dibenzofurans in the 
Total Environment II. 
W86-02240 5A 


AQUATIC LIFE 
Fluctuating Water Levels in Reservoirs; an An- 
notated Bibliography on Environmental Effects 
and Management for Fisheries, 
W86-02033 10C 


Water Quality, Macroinvertebrates, and Fisher- 
ies in Tailwaters and Related Streams: An Anno- 
tated Bibliography, 

W86-02035 10C 


AQUATIC PLANTS 
Aquaculture Systems for Wastewater Treat- 
ment: Seminar Proceedings and Engineering As- 
sessment, 
W86-02047 5D 


Engineering Design Data for Small Vascular 
Aquatic Plant Wastewater Treatment Systems, 
W86-02057 5D 


Development of Hyacinth Wastewater Treat- 
ment Systems in Texas, 
W86-02058 5D 


Water Hyacinth Advanced Wastewater Treat- 
ment System, 
W86-02059 5D 


Water Hyacinth Wastewater Treatment System 
at Walt Disney World, 
W86-02060 5D 


Utilization of Water Hyacinths for Control of 
Nutrients in Domestic Wastewater -- Lakeland, 
Florida, 

W86-02061 5D 


Resource Recovery from Wastewater Aquacul- 
ture, 
W86-02066 5D 


Energy from Wastewater Aquaculture Systems, 
W86-02067 5D 


Economics of Aquatic Treatment Systems, 
W86-02069 5D 


Influences of Submerged Vascular Plants on Ec- 
ological Processes in Upper Chesapeake Bay, 
W86-02087 2L 


Seagrass Filter: Purification of Estuarine and 
Coastal Waters, 
W86-02088 2L 


AQUATIC WEED CONTROL 
Large-Scale Operations Management Test of 
Use of the White Amur for Control of Problem 


$U-2 


SUBJECT INDEX 


Aquatic Plants, Report 2: First year Poststock- 
ing Results, 
W86-02037 6G 


Large-Scale Operations Management Test of 
Use of the White Amur for Control of Problem 
Aquatic Plants, Report 2: First Year Poststock- 
ing Results, 

W86-02038 6G 


AQUATIC WEEDS 
Large-Scale Operations Management Test of 
Use of the White Amur for Control of Problem 
Aquatic Plants, Report 2: First year Poststock- 
ing Results, 
W86-02037 6G 


Large-Scale Operations Management Test of 
Use of the White Amur for Control of Problem 
Aquatic Plants, Report 2: First Year Poststock- 
ing Results, 

W86-02038 6G 


AQUIFER CHARACTERISTICS 
Hydrogeologic Reconnaissance of Stratified- 
Drift Aquifers Near Simsbury, Connecticut: 
Available Data and Future Needs, 
W86-01967 2K 


AQUIFER SYSTEMS 
Geology, Hydrology, and Water Quality of the 
Cambrian and Ordovician Systems in Northern 
Illinois, 
W86-02414 2F 
AQUIFER TESTING 
Preliminary Analysis of Geohydrologic Data 
from Test Wells Drilled Near Chester, on Kent 
Island, Queen Annes County, Maryland, 
W86-02349 5A 


AQUIFERS 
Map Showing Outcrops of Pre-Quaternary Ash- 
Flow Tuff and Laharic Breccia, Basin and 
Range Province, New Mexico, 
W86-01939 8E 


Hydrogeologic Data from Parts of the Denver 
Basin, Colorado, 
W86-01952 2F 


Groundwater Management Strategy for Michi- 
gan Groundwater Modeling: Selection, Testing 
and Use, 

W86-02034 2F 


Water Resources of the Rattlesnake Butte Area, 
a Site of Potential Lignite Mining in West-Cen- 
tral, North Dakota, 

W86-02350 2F 


Appraisal of the Surficial Aquifers in the Pomme 
De Terre and Chippewa River Valleys, Western 
Minnesota, 

W86-02357 2F 


Progress Report on Black Mesa Monitoring Pro- 
gram-1984, 
W86-02408 2F 


Geology, Hydrology, and Water Quality of the 
Cambrian and Ordovician Systems in Northern 
Illinois, 

W86-02414 2F 


ARCHEOLOGY 
Patterns in Prehistoric Settlement: Examining 
the Distribution of Sites in a Portion of the 
Colorado River Valley, 
W86-01991 6G 


Class III Survey of the Tucson Aqueduct Phase 
A Corridor, Central Arizona Project: An Inten- 
sive Archaeological Survey in the Lower Santa 
Cruz River Basin, Picacho Reservoir to Rillito, 
Arizona, 

W86-01995 6G 


Mormon Carter Class III Cultural Resource 
Survey, 
W86-02323 6G 


ARGILLACEOUS ROCKS 


Map Showing Outcrops of Thick, Dominantly 
Argillaceous Sedimentary and Metasedimentary 
Rocks, Basin and Range Province, Arizona, 

W86-01945 8E 


ARIZONA 


Map Showing Outcrops of Thick, Dominantly 
Argillaceous Sedimentary and Metasedimentary 
Rocks, Basin and Range Province, Arizona, 

W86-01945 8E 


Map Showing Outcrops of Granitic Rocks, 
Basin and Range Province, Arizona, 
W86-01946 8E 


Map Showing Outcrops of Pre-Quaternary Ba- 
saltic Rocks, Basin and Range Province, Arizo- 


na, 
W86-01947 8E 


Maps Showing Ground-Water Levels, Springs, 
and Depth to Ground Water, Basin and Range 
Province, Arizona, 

W86-01971 2F 


Map Showing Outcrops of Pre-Quaternary Ash- 
Flow Tuffs and Volcaniclastic Rocks, Basin and 
Range Province, 

W86-01972 8E 


Class III Survey of the Tucson Aqueduct Phase 
A Corridor, Central Arizona Project: An Inten- 
sive Archaeological Survey in the Lower Santa 
Cruz River Basin, Picacho Reservoir to Rillito, 
Arizona, 

W86-01995 6G 


Potential Consequences of Reject Stream Re- 
placement Projects on Aquatic, Terrestrial, and 
Recreation Resources: Volume III, Terrestrial 
Resources. 

W86-02011 6G 


Hydrology of Area 60, Northern Great Plains 
and Rocky Mountain Coal Provinces, New 
Mexico, Colorado, Utah, and Arizona, 

W86-02382 2F 


Maps Showing Ground-Water Units and With- 
drawal, Basin and Range Province, Arizona, 
W86-02386 71C 


Progress Report on Black Mesa Monitoring Pro- 
gram-1984, 
W86-02408 2F 


ARKANSAS 


Occurrence of Saline Water in the Alluvial Aq- 
uifer in the Boeuf-Tensas Basin, Arkansas, 
W86-01940 5B 


Potentiometric Surface Map of the Alluvial Aq- 
uifer, Eastern Arkansas, Spring 1983, 
W86-01943 2F 


Potentiometric Surface Map of the Sparta Sand 
and Memphis Sand Aquifers in Eastern and 
South-Central Arkansas, Spring 1983, 

W86-01944 2F 


Cost-Effectiveness of the U.S. Geological 
Survey Stream-Gaging Program in Arkansas, 
W86-01961 TA 


Compilation of Data Collected and Derived for 
Water Years 1980 and 1981 for the Purpose of 
Water-Quality Modeling of the Lower Ouachita 
River and Selected Tributaries, South-Central 
Arkansas, 

W86-01965 5B 





ARKANSAS COUNTY 
Potentiometric Surface Map of the Alluvial Aq- 
uifer, Eastern Arkansas, Spring 1983, 
W86-01943 2F 


AROCLORS 
High Resolution PCB Analysis, 
W86-02013 SA 


AROMATIC COMPOUNDS 
Physical Behavior of PCBs in the Great Lakes. 
W86-02012 SA 


AROMATIC HYDROCARBONS 
Product Distribution and Relative Rates of Re- 
action of Aqueous Chlorine and Chlorine Diox- 
ide with Polynuclear Aromatic Hydrocarbons, 
W86-02145 5B 


ARTIFICIAL RECHARGE 
Simulated Effects of an Artificial-Recharge Ex- 
periment Near Proctor, Logan County, Colora- 
do, 
W86-02344 4B 


ASH-FLOW TUFF 
Map Showing Outcrops of Pre-Quaternary Ash- 
Flow Tuff and Laharic Breccia, Basin and 
Range Province, New Mexico, 
W86-01939 8E 


ASH-FLOW TUFFS 
Map Showing Outcrops of Granitic Rocks and 
Pre-Quaternary Ash-Flow Tuffs, Basin and 
Range Province, Oregon, 
W86-01973 8E 


ATLANTIC COASTAL PLAIN 
Ground-Water Quality Data for the Atlantic 
Coastal Plain: New Jersey, Delaware, Maryland, 
Virginia, and North Carolina, 
W86-02374 2K 


ATMOSPHERE 
Research Program for Atmospheric Chemistry, 
Radiation and Dynamics, 
W86-01996 5B 


Vapor Exchange of PCBs with Lake Michigan: 
The Atmosphere as a Sink for PCBs, 
W86-02014 5B 


ATMOSPHERIC CHEMISTRY 
Research Program for Atmospheric Chemistry, 
Radiation and Dynamics, 
W86-01996 5B 


ATMOSPHERIC DEPOSITION 
Quality and Quantity of Urban Runoff and At- 
mospheric Deposition in Urban Areas of Salt 
Lake County, Utah, 1980-1981, 
W86-02346 5B 


AUSTRALIA 
Problem of Salinity and Its Control, River 
Murray, Australia, 
W86-02267 5B 


Salinity Control and Drainage in Northern Vic- 
toria (Australia), 
W86-02293 3F 


BACTERIA 
Microbiological Changes Occurring at the 
Fresh S Interface of the Neuse 

River Estuary, North Carolina, 

W86-02086 2L 





Microbiology of Filamentous Bulking of Indus- 
trial and Domestic Activated Sludge, 
W86-02098 5D 


BANK PROTECTION 
Model Study on Wave Absorbers for Applica- 
tion in Harbours Along the South African 
Coastline, 
W86-02000 8A 


SUBJECT INDEX 


BASALTIC ROCKS 
Map Showing Outcrops of Pre-Quaternary Ba- 
saltic Rocks, Basin and Range Province, Arizo- 


na, 
W86-01947 8E 


Map Showing Outcrops of Pre-Quaternary Ba- 
saltic Rocks, Basin and Range Province, 
Oregon, 

W86-01974 8E 


BASIN AND RANGE PROVINCE 
Map Showing Outcrops of Granitic Rocks, 
Basin and Range Province, Utah, 
W86-01938 8E 


Map Showing Outcrops of Thick, Dominantly 
Argillaceous Sedimentary and Metasedimentary 
Rocks, Basin and Range Province, Arizona, 

W86-01945 8E 


Map Showing Outcrops of Granitic Rocks, 
Basin and Range Province, Arizona, 
W86-01946 8E 


Map Showing Outcrops of Pre-Quaternary Ba- 
saltic Rocks, Basin and Range Province, Arizo- 


na, 
W86-01947 8E 


Map Showing Outcrops of Thick, Dominantly 
Agrillaceous Sedimentary and Metasedimentary 
Rocks, Basin and Range Province, Utah, 

W86-01948 8E 


Maps Showing Ground-Water Levels, Springs, 
and Depth to Ground Water, Basin and Range 
Province, Arizona, 

W86-01971 2F 


Map Showing Outcrops of Pre-Quaternary Ash- 
Flow Tuffs and Volcaniclastic Rocks, Basin and 
Range Province, 

W86-01972 8E 


Map Showing Outcrops of Granitic Rocks and 
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Station Networks for Storm Observation, 
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NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Energy Utilization and Management in Irriga- 
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NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRONOMY. 
Application of a Plant-Environment Model to 
Problems in Irrigation, 
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NEPTUNE MICROFLOC, INC., CORVALLIS, 
OR. 
Advanced Techniques for Suspended Solids Re- 
moval, 
W86-02201 5F 


NEVADA UNIV. SYSTEM, RENO. DESERT 
RESEARCH INST. 
Chemical Reactions Influencing Salinity In- 
crease of Soil and Groundwaters in the Great 
Basin, Western United States, 
W86-02311 2K 


NEW HAMPSHIRE UNIV., DURHAM. 
JACKSON ESTUARINE LAB. 
Seagrass Filter: Purification of Estuarine and 
Coastal Waters, 
W86-02088 2L 


NEW WORLD RESEARCH, INC., TUCSON, 
AZ. 
Patterns in Prehistoric Settlement: Examining 
the Distribution of Sites in a Portion of the 
Colorado River Valley, 
W86-01991 6G 


NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, 
ALBANY. 

Volatilization of PCB from Sediment and Water: 

Experimental and Field Data, 

W86-02031 5B 


NEW YORK STATE OFFICE OF PUBLIC 
HEALTH, ALBANY. CENTER FOR LABS. 
AND RESEARCH. 
Improved Determination of Total Residual 
Chlorine at Low (Microgram-per-Liter) Con- 
centrations in Natural Waters, 
W86-02183 5A 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL, DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
Analysis of Organic Compounds Adsorbed on 
Granular Activated Carbon Filters Used in 
Treatment Plants, 
W86-02166 5A 


Water Supply Around the World--Appropriate 
Technology, 
W86-02325 5F 





Regionalization of Water Supply and Sanitation 
Services, 
W86-02326 5F 


Financing Water Supply Systems, 
W86-02338 6C 
NORTH CAROLINA UNIV. AT CHAPEL 
HILL. SCHOOL OF PUBLIC HEALTH. 
Chlorination Products from Aquatic Humic Ma- 
terial at Neutral pH, 
W86-02148 5B 


Organic Reaction Products of Chlorine Dioxide 
and Natural Aquatic Fulvic Acids, 
W86-02150 5B 


NORTH CAROLINA UNIV. AT CHARLOTTE. 
DEPT. OF ENVIRONMENTAL SCIENCES 
AND ENGINEERING. 


Coagulation, 
W86-02192 5F 


NORTH DAKOTA STATE UNIV., FARGO. 

DEPT. OF AGRICULTURAL ENGINEERING. 
Irrigation Scheduling: Applied Timing Criteria, 
W86-02124 3F 


NORTH DAKOTA STATE UNIV., FARGO. 
DEPT. OF SOIL SCIENCE. 
Salinity Sources and Problems of the Danube 
River Basin, 
W86-02273 5B 


NORTH SURREY WATER CO., STAINES 
(ENGLAND). 
Hydrogen Peroxide - A Real Alternative to 
Chlorine in Water Treatment, 
W86-02164 5B 


NORTH TEXAS STATE UNIV., DENTON. 
INST. OF APPLIED SCIENCES. 
Fulvic Acid and Chlorinated Fulvic Acid in 
Water and Sediment: HPLC Fractionation and 
Spectroscopic Characterization, 
W86-02149 5B 


O’BRIEN AND GERE ENGINEERS, INC., 
SYRACUSE, NY. 
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Ordinances, 
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Fate of Reactive Oxidant Species in Chlorinated 
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Nonvolatile Organics in Disinfected Wastewater 
Effluents: Chemical Characterization, 
W86-02170 5B 
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Analysis of Organic N-Chloramines, 
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ONTARIO HYDRO, TORONTO. 
Water Chlorination Programs at Ontario Hydro 
Fossil-Fired Generating Stations, 
W86-02160 5B 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. 
Monitoring of PCBs in Water, Sediments and 
Biota of the Great Lakes - Some Recent Exam- 
ples, 
'W86-02030 5A 
ORION RESEARCH, INC., CAMBRIDGE, MA. 
Monitoring Total Residual Chlorine by Poten- 
W86-02187 5A 
OTTAWA UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Renewable Energy Pumping from Rivers and 
Streams, 
W86-02328 8C 


Training of Counterparts, 
W86-02342 9A 
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Investigation into the Water Quality Benefits of 

Chlorinating Papermill Effluents, 

W86-02112 5D 
PENNSYLVANIA POWER AND LIGHT CO., 
ALLENTOWN. 

Coal Tar Wastes: Their Environmental Fate and 

Effects, 

W86-02046 5B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. 
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of Waste, 
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PARK. DEPT. OF CIVIL ENGINEERING. 
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W86-02098 5D 
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Package Water Treatment Equipment, 
W86-02206 


PUBLIC SERVICE ELECTRIC AND GAS CO., 
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Chlorine Analysis: Perspectives for Compliance 
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W86-02178 5A 
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CIVIL ENGINEERING. 
Effect of Chelating Agents on the Removal of 
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W86-02107 5D 
RADIAN CORP., AUSTIN, TX. 
New Methods for Gas Chromatographic Analy- 
sis of Water Pollutants, 
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SOIL CONSERVATION SERVICE, DENVER, CO. 
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W86-02238 5A 
REEDY CREEK UTILITIES CO., INC., LAKE 
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Water Hyacinth Wastewater Treatment System 

at Walt Disney World, 

W86-02060 5D 
REGAN (T.M.), INC., LEXINGTON, KY. 

O & M Manuals and Operator Training, 
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Application of the Total Barrier Oxidation Ditch 
Activated Sludge Process for Single Stage Nitri- 
fication-Denitrification of High Strength 


Wastewater, 
W86-02096 5D 


RENSSELAER POLYTECHNIC INST., TROY, 
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Removal of Heavy Metals in POTW Using 
Alum or Sodium Aluminate for Phosphorus Re- 
moval, 
W86-02108 5D 
RHODE ISLAND UNIV., NARRAGANSETT. 
GRADUATE SCHOOL OF OCEANOGRAPHY. 
Estuarine Total System Metabolism and Organic 
Exchange Calculated from Nutrient Ratios: An 
Example from Narragansett Bay, 
W86-02082 2L 


RIVER MURRAY COMMISSION, CANBERRA 
(AUSTRALIA). 
Problem of Salinity and Its Control, River 
Murray, Australia, 
W86-02267 5B 


ROSENSTIEL SCHOOL OF MARINE AND 
ATMOSPHERIC SCIENCE, MIAMI, FL. 
Sensitive, Simple Determination of Oxidants in 
Chlorinated Waters, 
W86-02180 5A 
RUTGERS - THE STATE UNIV., 
PISCATAWAY, NJ. DEPT. OF CHEMICAL 
AND BIOCHEMICAL ENGINEERING. 
Solvent Interactions with Complex, Concentrat- 
ed Industrial Wastewaters, 
W86-02111 5D 
SAN DIEGO STATE UNIV., CA, DEPT. OF 
BIOLOGY. 
Biological and Physical Filtering in Arid-Region 
Estuaries: Seasonality, Extreme Events, and Ef- 
fects of Watershed Modification, 
W86-02089 2L 


SCIENCE AND EDUCATION 
ADMINISTRATION, FORT COLLINS, CO. 
AGRICULTURAL RESEARCH. 

Critique - Salinity Control Problems: Agricultur- 


al, 
W86-02317 5B 


SIGMA RESEARCH, INC., RICHLAND, WA, 
Ecological Effects of Acid Precipitation, 
W86-02039 5C 


SOCIETE LYONNAISE DES EAUX ET DE 
L’ECLAIRAGE, PARIS (FRANCE). 
Influence of Prechlorination on the Amount and 
Toxicity of Micropollutants Extracted from 
Water at the Morsang Plant, 
W86-02168 5B 


SOIL CONSERVATION SERVICE, DENVER, 
Case Study of a Major Agricultural Control 


Program - The Grand Valley Experience, 
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SOIL CONSERVATION SERVICE, 
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SOLAR AQUASYSTEMS, INC., ENCINITAS, 
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or Advanced Treatment of Wastewaters, 
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W86-02158 5B 
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Atmospheric Emissions from Electric Power 
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Gas Chromatographic Analysis of Purgeable 
Halocarbon and Aromatic Compounds in Drink- 
ing Water Using Two Detectors in Series, 

W86-02176 5A 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. 
Fixation of Sewage Sludge and Fly Ash; An 
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STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 
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sponse to Meteorological Forcing in the Mid- 
Chesapeake Bay, 
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'W86-02075 2L 


Fates of Uranium and Thorium Decay Series, 
Nuclides in the Estuarine Environment, 
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TALBOT (RICHARD S.) AND ASSOCIATES, 
INC., MEDIA, PA. 
Co-Precipitation of Heavy Metals with Soluble 
Sulfides Using Statistics for Process Control, 
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TENNESSEE UNIV., KNOXVILLE. 
Utilization of an Industrial Waste Oil as an Al- 
ternative Fuel for a Municipal Sludge Incinera- 
tor, 
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TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
CHEMISTRY. 
Ultraviolet Absorption Spectra of Bromochlora- 
mine and Dibromochloramine in Ether, 
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TENNESSEE VALLEY AUTHORITY, 
CHATTANOOGA. 
Halogenated Organic Study at Selected Tennes- 
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Plants, 
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TEXAS A AND M UNIV., COLLEGE 

STATION. DEPT. OF VETERINARY 

PHYSIOLOGY AND PHARMACOLOGY, 
High Resolution PCB Analysis, 
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TEXAS NATURAL RESOURCES 
INFORMATION SYSTEM, AUSTIN. 
Municipal Solid Waste Management Facility 
Location Mapping: Support Activities Report, 
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TEXAS STATE DEPT. OF HEALTH, AUSTIN. 
Development of Hyacinth Wastewater Treat- 
ment Systems in Texas, 
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TEXAS TECH UNIV., LUBBOCK. DEPT. OF 
CIVIL ENGINEERING. 

Summary of Studies on Modeling Persistence of 

Domestic Wastewater Chlorine in Colorado 

Front Range Rivers, 
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THAMES WATER AUTHORITY, READING 
(ENGLAND). 

Environmental Impact of Pollution Controls on 

the Thames Estuary, United Kingdom, 
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TORONTO UNIV. (ONTARIO). DEPT. OF 
CHEMICAL ENGINEERING AND APPLIED 
CHEMISTRY. 

Physical Chemical Properties of Polychlorinated 

Biphenyls, 
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TRIANGLE CONSERVATION DISTRICT, 
CONRAD, MT. 
Triangle Conservation District - A Case Study 
in Dryland Saline Seep Control, 
W86-02314 5G 


UMEA UNIV. (SWEDEN). DEPT. OF 
ORGANIC CHEMISTRY. 
Analysis of Polychlorinated Dibenzofurans and 
Dioxins in Ecological Samples, 
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UNITEX CORP., SALT LAKE CITY, UT. 
Study of Salinity Production from Wildlands of 
Price River Basin, Utah, 
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UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES, ENVIRONMENTAL 
ENGINEERING PROGRAM. 

Origin and Nature of Selected Inorganic Con- 

stituents in Natural Waters, 
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UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). 
HYDROLOGICAL RESEARCH UNIT. 
Surface Water Resources of South Africa; 
Volume I: Drainage Regions A, B-The Lim- 
popo-Olifants System, 
W86-01990 2E 


Surface Water Resources of South Africa; 
Volume IV: Drainage Regions E, G, H, J, K, L 
- The Western Cape, 

W86-01997 2E 


URS CO., DENVER, CO. 
Glenwood-Dotsero Springs Salinity Control 
Project, 
W86-02300 5G 


UTAH BUREAU OF WATER POLLUTION 
CONTROL, SALT LAKE CITY. 
Salinity Control Benefits Through Regulation of 
Produced Water, 
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UTAH STATE UNIV., LOGAN. COLL. OF 
ENGINEERING. 
Salinity Control Through Water Conservation 
in the Upper Colorado River Basin, 
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UTAH STATE UNIV., LOGAN. DEPT. OF 
AGRICULTURAL AND IRRIGATION 
ENGINEERING. 
Improving Water Management Practices on Sur- 
face Irrigated Lands: The Role of a 
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Salinity Control Problems: Non-Agricultural, 
W86-02316 5B 


UTAH STATE UNIV., LOGAN. DEPT. OF 
SOIL SCIENCE AND BIOMETEOROLOGY. 
Use of Saline Waste Water from Electrical 
Power Plants for Irrigation, 
W86-02306 3C 


UTAH WATER RESEARCH LAB., LOGAN. 
Effect of Assumptions on Model Calibration and 
Prediction, 

W86-02281 5B 


Conceptual Models of Geologic and Agricultur- 
al Salt Loads in Streams of the Upper Colorado 
River Basin, 

W86-02284 5B 


VICTORIA DEPT. OF AGRICULTURE, 
TATURA (AUSTRALIA). IRRIGATION 
RESEARCH INST. 
Irrigation with Saline Groundwater as a Strate- 
gy for Salinity Control in the Shepparton 
Region of Northern Victoria, 
86-02287 3C 


VICTORIA STATE RIVERS AND WATER 
SUPPLY COMMISSION, ARMADALE 
(AUSTRALIA). 

Salinity Control and Drainage in Northern Vic- 
toria (Australia), 

W86-02293 3F 


VILLANOVA UNIV., PA. DEPT. OF 
CHEMICAL ENGINEERING. 
Experimental Study of the Effectiveness of Alu- 
minum Chloride for Clarifying Wastewater, 
W86-02109 5D 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. 
Environmental and Aspects Relat- 
ed to the Restoration of a Ferrous Sulfate (Cop- 
peras) Waste Disposal Site, 
W86-02117 SE 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG, DEPT. OF CIVIL 
ENGINEERING. 
Development of Energy Efficient Activated 
Sludge Systems Through Utilization of Nutrient 


5D 
WALKER AND PARTNERS LTD., OTTAWA 
(ONTARD. 
Process of Project Preparation, 
W86-02339 6B 
and Maintenance of Water Supply 
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WALKER ENGINEER, AURORA, IL. 
Sedimentation, 
W86-02196 5F 


WASHINGTON UNIV., SEATTLE. COLL. OF 
OCEAN AND FISHERY SCIENCES. 
Surface Foam Chemistry and Productivity in the 
Duckabush River Estuary, Puget Sound, Wash- 


ington, 
W86-02085 2L 





WATER RESEARCH COMMISSION, 
PRETORIA (SOUTH AFRICA). 
Development and Evaluation of Techniques for 
the Determination of the Ground-Water Poten- 
tial in the Southern Orange Free State and 
Northern Cape Province; Volume 5: Statistics 
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WATER RESOURCES COMMISSION OF 
NEW SOUTH WALES, SYDNEY 
(AUSTRALIA). 
Salinity Control Problems Associated with Irri- 
gation in South-West New South Wales, Austra- 


lia, 
W86-02288 5B 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Rooftop Rainwater Catchment Systems for 
inking Water Supply, 
W86-02330 3B 
Simple Water Treatment Methods, 
W86-02331 5F 


Wet Method for Excreta Disposal, 
W86-02333 5D 


Excreta Reuse Options: Composting and Biogas, 
W86-02335 5D 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
MECHANICAL ENGINEERIN 

Wind-Power Pumping, 

W86-02329 8C 


WESTVACO CORP., COVINGTON, VA. 
CARBON DEPT. 
Activated Carbon for Taste and Odor Control, 
W86-02209 5F 


WILLIAMS AND WORKS, GRAND RAPIDS, 
ML 
Engineering, Energy and Effectiveness Features 
of Michigan Wetland Tertiary Wastewater 
Treatment Systems, 
W86-02056 5D 
WISCONSIN UNIV.-MADISON. 
Processes Determining the Flux of PCBs Across 
Air/Water Interfaces, 
W86-02019 5B 


WISCONSIN UNIV.-MADISON. WATER 
CHEMISTRY LAB. 
PCB Accumulation in Southern Lake Michigan 
Sediments: Evaluation from Core Analysis, 
W86-02024 5A 


WISCONSIN UNIV.-MILWAUKEE. CENTER 
FOR GREAT LAKES STUDIES. 
Flow-Stream Determination of Chlorine Species 
with an Oxygen Amperometric Detector, 
W86-02184 5A 


WISCONSIN UNIV.-MILWAUKEE. DEPT. OF 
CHEMISTRY. 
Hypochlorite and Monochloramine Determina- 
tions Using the Silver Iodide Voltammetric 


Electrode, 
W86-02185 SA 


WOODS HOLE OCEANOGRAPHIC 
INSTITUTION, MA. 
Treated Sewage Effluent as a Nutrient Source 
for Marine Polyculture, 
W86-02064 


quirement 
W86-02133 21 


XERTEX CORP., HAUPPAUGE, NY. 
Measurement of Residual Chlorine Compounds 
in Wastewater with Amperometric Membrane 


Electrodes, 
W86-02181 5A 


XERTEX CORP., HAUPPAUGE, NY. 
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